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MELLIFICINM. MENSION 
OR, THE © a 


MARROW of MzAstinint 


C4 WHEREIN -*Þ 
A new and ready way is ſhewn how. to nieazÞ 
{ure Glazing, Parnting, Plaſtering, re Wt 
Joyners, C arpenters, and Bricklayers Works. © 4* 


8:46:87 

The Meaſuring of LAND, and-all other Suptyflcies . 
and Solids, by Uulgar Arithmetick,, withour redu-.. 1-F- 
cing the Integers into the leaſt Denomination | 
giving the Content of any Szperficies Or Solid,confiſt- ks 
ing of Feet, Inches, and Parts of Inches, in a fourth F” 
Part of the Time and Labour required by the uſual ” 
way in FVulgar Arithmetic. : 
TOGETHER: +: 

With ſome CHOICE PRINCIPLES ahd' "£2 
PROBLEMS of GEOMETRY conducing thereto. b 


The whole Treatile being comprized in fix Books, os 
\ and Huftrated with Copper Cuts. 


An account whereof is given in the Epiltle to the |. F 
Reader ; rhe like xot heretofore publiſhed. #5 i} 4 


"By VENTERUS: MAN DEY.” 
Non Quot , fed Qu Quales, X D 


"F.-0 


the Roſe and Crown in St. Paul's Charch- -yard;; and 
Clark, in George-Tard in Lumbard-Streer;, and by the & 
at the Red-Hearr in Heart-Streer in Bloomsbury Marker; 1 6 
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CO ECCCCCT CCGCGCc ſ B_ — _— 


TO THE HONOURABLE 
Sr JAMES BUTLER, 
£NIGHT, 


Steward of the Court of the Marſhalſc4 
of the King's Houſhold , one of the 
Judges of His Majeſty" s Palate Court, 
one "of the King's Council ar Law! 
and Attorney General to the Queen's 
Majeſty CC 


Honoured Sir , 

H E ſeveral Offices of Honour and 

Truſt conferred upon Tou by out 

moſt Gracious Soveraign, and Torr 

Loyalty, Integrity, and Courage, 

i, diſcharging of the ſame, ao 

- abundantly manifeſt Tour Merits : And for me 10 

declare or ſet forth Tour Vertues, were but to tell 
the World, that it is day-light whois the Sun is 

upon the Sorliom: | 

The Subj:& of the enſuing Treatiſe being Ma- 

thematical, / humbly re ſume t9 implore Tou? 

Honours Patrogage 0 Ai, it, 43 b: ing 4 Scrence 

| ehiefly invented for doing. of Juſtice, ahd perfor- 

A £4 


May ee 


The Epiſtle Dedicatory. 


mance of that which i Right between Man and 
Man, whereof Tour Honour is a moſt competent 
udpe. 
, for by this Science of Menſnration, the Sur- 
wveyor or Land-meaſurer limits and ſets out the 
true Quantity of Land that one perſon buys of 
T another : Alſo by this, the Quantity, and from 
thence the Value of ſeveral Artificers Works are 
juſtly Computed, and rightly Eſtimated. 

The Excellency alſo of Geometry ( whereof 
partly the ſubſequent Treatiſe conſiſts ) pears, 
for as much that by it Aſtrologians make thetr 
Obſervat 07S , by it they declare the extent of 
the Heavens, the motion of the Sun, Moon, 
Stars, &c. In brief, Geography, ArchiteCture, 

| 'and all other Mathematical Sciences, have 4 
- dependance upon it. 

Now if theſe Lucubrations of mine obtain but 
Your Honours Approbation, T ſhall think my ſelf 
happy, and hope that with Tour Name axd Me- 

=: mory this Work may remain to Eternity. 

br May Tou daily increaſe in Honour and Glory, 
be repleniſhed with all Earthly Bleſſings, and for 
ever enjoy the full fruition of all Happineſs, both 
in this World, and that which is to come, 3s the 
Prajer of 


"Your Honours moſt humble 
and afteCtionate Servant , 


' VENTERUS MANDEL. 
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READER. 


Conrteous Reaatr , 


He Subject of the enſuing Trea- 
tiſe is the Science of Meaſuring 
in a new and brief method by 
vulgar Arithmetic, wherein the 
laborious and troubleſom part 

of reducing the Feet and Inches into the leaſt 

denomination, is omitted, and a briet and 
ſpeedy way directed for the caſting up any 

Dimenſion whatſoever. 

Which way of Meaſuring, conſidering that 
Workmens Rulers are not divided Decimally, 
and that moſt Dimenſions are taken by a Ruler 
divided into Feet, Inches, half Inches, and - 
Quarters, and for the moſt part, the Contents 
are required in the ſame kind ; I fay, confi- 
A 3 dering 
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To the Reader. 
dering this, it cometh very little ſhort of the 
Decimal way of Meaſuring. | 

 -For if Dimenhons be given in Feet, Inches, 
and halves or quarters of Inches, (as mot 
uſually they are) and the Contents required 
in the ſame method, then I look upon the 
reducing thoſe Dimenſions into Decimals , 
and after the Contents are found in i>ecimals, 
the reducing them again into Fee: , Inches, 
- and half Inches, &s. to take up as much 
time. as this way which is taught in the en- 
ſuing Treatiſe. 

Beſides, many Men can multiply and divide 
by vulgar Arithmetic, which do not under- 
| 1nd Decimals , for whole lakes chiefly it 1s 
written. 

I conceive every Book meets with many 
critical Ceuſures, and I doubt not but this will 
partake with the reſt ; and therefore 1t might 
( perchance )) be expected, thar I ſhould ex- 
cuſe my ſelf for whatſoever any Man ſhall be 
pleaſed to object againſt, in it, which I ſhall 
neglect, only deliring the Judicious Reader ta 
pals by ſome {mall overſights which perhaps 
there may be crept into the enſuing Work, as 
knowing that all Men's doings are ſubje& to 
error ; But as for groſs faults, Ithink there 
are none, for I have been as caretul as I could, 
POth in writing, and hikewile in wal 
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To the Reader. 
the printed ſheets, conſidering my want of 
time occaſioned by my other employ ment. 

To perſuade any one to the ſtudy of this 
Science would be a folly, ſince the Ignorant 
(which are blind) cannot judge truly ; and 
tolim that already underſtands it, the Labour 
would be uſeleſs and unprofitable ; and to the 
averſe and careleſs,it would be like the caſting 
of Pearls before Swine ; the exquiſite know- 
ledge whereof cannot be attained by ſuch 
prejudicated perſons, although to many that 
are Judicious, the uſefulneſs hereof is already 
ſufficiently known ; and to thoſe Induitrious 
perſons which are yet to ſeek in the know- 
ledge of this Subject, and delire to be intor- 
med, this Treatiſe will fully anſwer their 
expectations. F 

In the following Treatiſe I have endeavou. 
red to proceed methodically, and have to my 
knowledge omitted nothing which might 
tend to the making of a Man an expert Mea- 
ſurer; in order to which, there are three 
Books of Geometry inſerted, The fir{t contai- 
ning the Rudiments thereof, and the fecond 
and third containing choice Problems, which 
two laſt I Tranſlated from Latiz Copies , 
whercin I have endeavoured to render the 
meaning of the Author as plain as the Work 
would permit, and have amended ſome mi- 


A 4 {takes 


To the Reader. 


ftakes (I ſuppoſe) of the printer of the Latin 
Copies ; I have likewiſe explained the mea- 
ning of ſome difficult terms, and alſo added 
a new Diagram belonging to Chap. 6. Lib. 3. 
Fig. 1. which was wanting in the Copy. 
| So that the whole Treatiſe conſiſts of ſix 
Books, a general account whereof follows. 
The firit Book of this Treatiſe contains the 
Rudiments of Geometry, conſiſting of ſuch 
Dehnitions and Propoſitions as are meet to be 
known to any Man that intends the Science of 
this SubjeCt, and is an Introduction to the 
other five Books ; in which firſt- Book (per-- 
haps) fome few of the Definitions may ſeem 
ſtrange, as not agreeing with the Definitions 
of ſome others, yet, in my opinion, agreable 
both to reaſon and truth : There is Iewiſe 
added, the deſcription of Ovals to any length 
and breadth, with a pair of Compaſſes ; and 
alfo a digreſiion concerning Ovaller Arches. 
The ſecond Book, being tranſlated from a 
Latin Author, contains a Garden of Geometr/- 
gal Roſes, conſiſting of choice Propoſitions 1n 
Geometry, wherein a new way is ſhewn of 
cutting right Lines in extream and mean Pro- 
portian ; alſo the diviſion of Angles, and 
finding a ſtreight Line in length equal 'to a 
Circular ; as alſo to find the Center of Gra- 
vity of a Semicircle or Quadrant, with my 
ra 
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To the Reader. 
ral other things not heretofore publiſhed in 
Ergliſh to my knowledge. 

The third Book, being likewiſe tranſlated 
from the ſame Author, contains ſome Princi- 

les and Problems in Geometry , formerly 
thought deſperate, now briefly explained in 
Exeliſh, conliſting of the SubjeCt, Principles, 
and Method of the Mathematics, and of Alpe- 
braical Operations ; likewiſe of a new me- 
thod of treating of Solids and their Superki- 
cies, by the efficient cauſes; with ſeveral 
other things. 

The fourth Book contains the Science of 
—— ſhewing how to meaſure all 
kind of works relating to Building, to wit, 
Carpenters, Glaſters, Painters, Plaſterers, Maſons, 
and Bricklayers works, &c.” the Contents 
whereof may be ſeen more at large in the fol. 
lowing Table. 

The 6fth Book contains the meaſuring of 
Superficial Plains, wherein 1s ſhewn how to 
meaſure Triangles of all kinds, RetFangled Fi- 
gares whoſe Sides are equal or unequal,Creles, 
Ovals, Pyramids, Cones, &c. In brief, it ſhews 
how to find the Content of all kind of Super- 
ficial Figures, whether they be regular or 1rre- 
gular, each Propoſition having a Figure or 
Diagram belonging to it, for the more calier 


underſtanding how to reſolve it. 
T his 


To the Reader. 
..* This fifth Book alſo ſhews how to meaſure 
Land lying in any form, and how to reduce 
cuſtomary Meaſure into Statute Meaſure, and 
the contrary, Cc. 

The ſixth Book contains the meaſuring of 
Solid Bodtes, ſhewing how to meaſure T :mber 
and Stone, allo how to find the Solid Con- 
rents of Pyramias, Cones, Cylinders, Spheres, 
.and other {uch-like Solids, eaclr Propoſition 
having a Diagram (or Scheme) belonging to 
it, for the readier attaining the Reſolution of 
the Propoſition. In it is alſo contained the 
Science of Gaugrze, or meaſuring Liquid Veſ- 
fels, and how to tind their Contents 1n Wine 
or Ale Gallons ; and likewiſe how to find the 
Contents of Brewers Veſlels, Tuns, or Fats, in 
Gallons, and to reduce them into Barrels ; all 
which I have drawn into a Pocket Volume. 

This Treatiſe thus finiſhed I preſent thee 
with, deliring thy friendly Cenlſure and Ac- 
ceptance of theſe firſt Fruits of my Labours 
as alſo to pals by ſuch Faults as may poſlibly 
have eſcaped the Preſs, or my felt : And in ſo 
doing, thou wilt oblige him, who is 


A Friend to all that are 


Mathematically enclin'd, 


V. M. 
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CHAPTERS, TRE IREWE 7 
and SERIES, of the whole TREATISE. 


The CoNTENTs of the Firſt Book, being 
the Rudiments of GEOMETRY. 


CHavp. |. 
Defin. 1. F a Point. Page 1 
efin. 2, Of a Line, and its 
kinds, ibid. 
Defin. 3. Of a Superficies. 2 
Defin. 4. Of the Extreams f a Superficies, _ 


Defin. 5. Of Angles in general, 
Defin. 6. Of right Angles, and perpendicul, r Lines. ibid 
Defin. 7. Of obtuſe or blunt Angles, alſo of acute or 


ſharp. ibid. 
Dekin. 8. Of 4 Circle. ibid. 
Defin. 9. Of the Diameter of a Circle, ibid. 
Defin. 10. Of the Semidiameter or Radits of 4 Cir- 
cle. ibid, 
Dcfin. 11, Of «4 Semiciicle. ibid. 


Defin, 


The TABLE. 
Defin; 12, Of Trilateral, or three ſided F wures, Papg.s 


Defin. 13. Of an Equilateral Triangle. ibid. 
Defin. 14. Of an Iſoceles Triangle. ibid. 
Defin. 15. Of a Scalenum Triangle. ibid, 
Defin. 16. Of Triangles, according to the Quality of 

their Angles. ibid. 
Defin. 17. Of the Baſe of a Triangle. 5 
Defin. 18. Of four ſided Fignres in general. bid, 
Defin. 19. Of 4 2uadrate, or Square. ibid, 
Defin. 20. Of an Oblong, or long Square. 1b1d, 


Defin. 21. Of a Rhombus, or Diamond Figyre, ibid. 
Detin. 22. Of a Rhomboides,or Diamona-like Fignre.ibid, 


Defin. 23. Of a Parallelogram . ibid. 
Defin. 24. Of Trapeziums. ibid. 
Defin. 25. Of Parallel Lines. ibid, 


CHAP. 1. 


Prop. 1. Rom 4 Point proven in 4 ſireight Line, to raiſe 


a Perpendicular. Page 6 
Prop. 2. To raiſe a Perpendicular on the end of a Line, 7 
The ſame to perform another way. ibid, 


Prop. 3. To raiſe a Perpendicalar on the end of a Line, 
having little or no Paper beyond the end of the Line 
whereon you are to raiſe the Perpendicular. 8 

Prop. 4. Vpon any Angle given, to raiſe a Perpendicu- 
lar. ibid, 

Prop. 57 9 lat fall a Perpenatcular upon a Line oven, 
and from a Point above the Line. 9 

Prop. 6. By a Point given, to draw a Line parallel to a 
right Line given, two ways. ibid, 

Prop. 7. To cut aright Line in two equal parts. 10 

Prop. 8. Tocut aright-lined Angle in two equal parts.11 

Prop. 9. To make a Triangle of three right Lines. bid. 
, Prop. 


' 


The TABLE. 


Prop. 10. By 4a Point in a right Line given, to make '# 
right-lined Angle equal to an Angle given, Page 12 
Prop. 11. To make 4 Payallelogram equal to a Triangle . 
given, in an Angle equal to a right-lined Angle 04- 
Ven. ibid. 
Prop. 12. Upon a right Line given, to make a Parallelo. 
gram, at 4 r:oht-lined Angle given, equal to a Tyi 


angle groen. 13 
Prop. 13. Parallelograms ſtanding upon equal Baſes and 
the ſame Parallels, are equal one to the other, I4 


Prop. 14. Triangles ftanding upon the ſame Baſe, and 


between the ſame Parallels, are equal. ibid, 
Prop 15. If a Parallelogram have the ſame Baſe with a 
Triangle, and be between the ſame Parallels, then # the 
Parallelogram double to the Triangle. I5 
Prop. 16. Upon a r:ipht Line given, to make a Parallelo- 
gram equal to aright lined Figure given,at a right-lined 
Angle given; and from hence ts eaſily found the exceſs, 
whereby any right-lined Figure exceeds a leſs right- 
lined Figure. 16 
Prop. 17. 1 right-angled Triangles, the Square which ts 
made from the ſide that ſubtends the right Angle, #4 
equal to both the Squares which are made of the this 
two ſides that contain the right Angle. 17 
Prop. 18. To make one Square, whoſe Area or Content 
ſhall be equal to two given Squares, or to three given 
Squares. 13 
Prop. 19. Two unequal right Lizes being givengto make 
a Square equal to the differences of the two Sqnares of 
the given Lines, 19 
Prop. 20. Any two ſides of aright- angled Triangle being 
known, to find out the third. ibid. 
Prop. 21. To deſcribe a Circumference that ſhall touch 
any three Points given,ſo they be not in aright Line. 20 
Prop. 


The TABLE. 


Prop. 22. To deſcribe an Oval wpon a length given. 


Page 21 

Prop. 23. To divide a ftreight Line into as many equal 
| parts as you pleaſe. ibid. 
Prop. 24. To deſcribe an Oval equal in length to the firſt 
Oval, not riſing ſo high. 22 
Prop. 25- Another way to deſcribe Ovals. 23 
Prop. 26. To deſcribe an Oval, according to any length 
and breadth given, ibid. 
Prop. 27. To find the Center and both Diameters of any 
— 24 
Prop. 28. To deſcribe an Oval with a pair of Compaſſes, 
to any length and breadth given. 25 
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\ Digreſſion toncerning Ellipſis or ovaller Arches, 
ſhewing bow to deſcribe them; and make Menlds 


for them, relating to Brisklayers. Page 26 
To deſcribe ſtreight Arches, and make their Moulds, 372 
To find the diminiſhing of the ſommering Mould by the 

Rule of Three, and lik;wiſe by Geometry. 37 


_ 


The CONTENTS of the Second Book, 
being a Garden of Geometrical Roſes. 


Prop. 1; 2. F cutting right Lines in extream and 
mean Proportion. Page 40 

Prop. 3. Of Regular Polygons. 49 
Prop. 4. Of the proportion of crooked Linss, to trooked 
Lines in the circumferences of Circles. 56 
Prop. 5, 6,7, 3. Of the Magnitude of an Arch of 4a 
Cercle, X 


Prop; 
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Prop. 9; Of the diviſion of an Angle given, Page 72 
Prop. 10. Of Sines, Subtenſes, and other Lines, un the 
Quadrant of a Circle. 74 
Prop. 11. An Arch of a Quadrant is equal to its Semi- 
diameter together with the T angent of 30 Degrees. 76 
Prop. 12. A right Line which cuts the Baſe of an Equi- 
literal Triangle from any Vertical Point tm the middle, 
is Seſquialter of the Tangent of an Arch of $0 De- 
grees. a 78 
Prop. 1 3. The difference between the greater and leſſer 
Sepment of a right Line being divided in extream and 
mean Proportion, 1s double the difference between the 
ſame right Line, and a right Line whoſe power us toze 
as F to4. . 79 
Prop. 14. If the Secant of an Arch of 30 Degrees be 
Cut in exiream and mean Proportion, the greater Seg- 
ment will be equal to the Semidiagonal of a Luadrate 
made from the Semidiameter. 8x 
Prop. 15, 16. Adigreſſion concerning the diſcord between 
the computation of Lines, of Saperficies, and of Num- 


bers, in the demonſtrations of Geometricians. 33 


| Prep. 17. The ſide of an Icoſaedron is equal to the third 


part of the greateſt Semicircle tn uts own Sphere, $8 
Prop. 18. Of a Square equal to the Content of a Qua- 
arant, 94. 
Prop. 19. Between a right Line given, and the half of it, 


to find two mean Proportionals, I00 
Prop. 20. Of the Center of Gravity of the Quadrant of 
4 Circle. 103 


Prop. 21. Of the Center of Grawity of two Lines, one of 
which 14 an Arch of a Suadrant, and the other ts the 
Swubhtenſe of the ſame Ach, 4G6 


The 
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The CONTENTS of the Third Book, con- 
fiſting of ſome Principles and Problems in 
Geometry formerly thought deſperate. 


Chap. I. Of MS ubjef, Principles, and Method of 
| the Mathematichs. Page 110 

Chap. 2. Of Reagjon, or Proportion. 117 
Chag: 3. OF. 99 wy Operations, 122 
Chap. 4. Of ſquare Ffgures, and ſquare Nambers. 125 
Chap. 5. Of Apzl les 132 
Chap. 6. Of the'* proportion of a Perimeter to the Radius 


of the ſame Circle. 136 
Chap. 7. Of mean Propertionals. 146 
Chap. 8. Of the proportion of a Square, to the os 
' of aCircle inſcribed in it. I53 
Chap. 9. Of Solias and their Superficies. '158 
Chap. 10. Of a new method of treating of Solids hy 

their Snperficies, by the efficient cauſes. 162 
Chap. 11. Of Demonſtration. *©2 
Chap. 12. Of Fallacies, 176 


Chap. 13. Of Infinite. 182 


The CONTENTS of the-Fourth Book, con- 
ſifting of Meaſaring, 


Chap. O* menſuration in general. Page 185 
Chap. 2 Carpenters work, how meaſured. 189 
Chap. 3. Of ſuperficial or flat Meaſure, as relating to 

Carpenters work ;, ſhewing what a Dimenſion is, and 
hoy to caſt up Dimenſs ions in Inches, Ig 
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Chap. 6. Of meaſuring of Painters Work,, Plaſterers 


| How to reduce Feet ints Rods. 


The TABLE. 
How to caſt up Dimenſions in Feet, and to reduce them 
into ſuperficial Squares or Tards. Page 193. 
How to caſt up Dimenſions in Feet and Inches, and the rea-. 
ſon of mulriplying the Inches into the Feet demonſtra- 
red, both by Definition and Geometry. 196 
Flow to meaſure Roofs , two ways, likewiſe the meaſuring 
of flooring and roofing of a Building that 1s wider at 
one end than at the other, 203 
How to meaſure a Gable end, and to find the length of 4 
Hip Rafter for any Buildirtg;, lihewiſe the Angles 
which the Rafters and Hip Rafters make. 208 
How to meaſure a Hipt Roof. 208 
Chap. 4. How to meaſure Glaſiers work, wherein #8 
ſhewin hoy to multiply Parts ef Inches into Feet and 
Inches, by Vulgar Arubmetic, without reducing the 
Feet and Inches into the leaſt Denomination; proved 
to be true three ſeveral ways. 212 


How to ſet dewn Dimenſions in a Pocket-Book, alſo how 


to make 4 Bill of meaſurement. 225 
Chap. 5. How to meaſtire Foyners Work, and reduce 5t 
into T arals. 229 


Work, and Maſonry. 231 
Chap. 7. How to meaſure Brichlayers Work, and reduce 
it to the uſual thickneſs. 233 
237 
How to make an Eſtimate for a Building from 4 Deſign 
given. alſo how to take the Dimenſions,' and ſet them 
down in a Bock, together with the method of caſting 
them up ; likewiſe how to ſubtrach ( or dedudt ) the 
Windows and Doox-ways out of the S olid Brick- 
work. 23S 
Pow to meaſure Chimries the uſual way. 252 


A Notes 


The TABLE: 
Notes and Examples for the ſpeedier caſting up. of Di- 
menſions. : Page 254 
Some Obſervations in the meaſuring of Brick. work. 257 
How to know the price of any number of Feet (of Brick- 
; work) at any rate by the Road; as alſo of Tyling or 
Carpenters Wark, at any rate by the Square. 242 


_—_—_ 


The ConTenrTs of the Fifth Book, conſiſt- 
ing of the meaſuring of Superficial Plains. 


Chap. IM Es of Plains, what. Page 266 
Prop. 1. How to meaſure or find the Con- 


tent of a Rhombus, being a Figure like a Quarry of - 


Glaſs. 267 
Prop.2. How to meaſure a Trapezium, or four-ſided 
Figure. 269 
Notes concerning meaſuring. 270 
Prop. 3. To meaſure any Triangle. 271 


Prop. 4. The Side of an Equilateral Triangle being gi- 
ven, to find the Perpendicular Arithmetically. 272 + 
Prop. 5. The Perpendicular and one Side of an Equila- 
teral being given, to find the Content of that Tri- 
angle. | "274 
Prop. 6. The Perpendicular and Baſe of a right-angled 
Triangle being given, to find the Coment of that Tri- 
angle. 275 
Prop. 7. The Perpendicular and Baſe of an Tſocles Tri- 
angle being' given , to find the Content of that Tri- 


angle. ....276 
Prop. 8. The Sides of any Triangle being given, to find 
the Perpendicular Arithmeticakly. 277 


Prop. 9. The Side of a Regnlar Pentagon being given, 
to fina the Content of thas Pentagon, 8 


The TABLE. 
Prop. 10. The Diameter of a Circle being given, tofind 


the Circumference thereof Arithmetically. Page 279 
Prop. 11. The Diameter and Circumference of a Circle 


being given, to find the Coment aivers ways. 250 
Prop. 12. The Diameter of a Cirsle being only given, to 

f d the Content of that Circle. 281 
Prop. 13. The Circamference of a Gircle being given, to 
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Of GromerTRy in general, 


EOMETRY is a Greek 
C word , and imports only the 
meaſuring of Land; and ſince 

ſeveral parcels of Lands are divided in- 
tro various forms, it behoves him that 
would be efteemed a Land.meaſurer, to 
know how to meaſure all kinds of ſu. 
perficial Figures. But though the word 
import no more but Land ( or ſuperfici- 
al ) meaſuring, yet under the name of 
GEOMETRY 1s compriſed the mea- 
ſuring of all kinds of ſolids. This Sci- 
ence (according to Hiſtory ) was firſt 
invented by the Egyptians, and the caule 
which put them upon inventing it, was 
the over-Rowing of the River Nylus, the 
greateſt and longeſt River in the World, 
which when it over-flowed, waſhed a- 
way their Banks and Land-marks, and 
when the Waters were diſperſed, it was 
B a 


2 difficult matter for every man to know 
his own quantity of Land ,. infomuch 
that it cauſed quarrelling and ftrife a. 
moneglt them, En at length through the 
Induffry of ſome ingenious Peron Or 
' Perſons, this Science of Gx oMETRY 


was found out, which put an end to - 


their quarrellings, and reſtored to eve. 
> fn the ſame quanciry of Land after 
Flood, thar he had before. 


In brief, GEOMETRY is a Sci- 
ence, whereby the quantities of things 
not meaſured are determined, by com- 


ping chem with other quantities mea- 
ured. 
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CHAP. I 
Definitions. 


Point is a Body whoſe Guitgty is Nidt 
conſidered ; if conſidered, is that which 
is not put to account in Demonſtration ; 
and is made with the point of the Com- 
paſs, of a Pen or Pencil or ſuch like, asthe' point 
noted by A. M2727 

II. A Line is a Body whoſe Length is conſidered 
without its Breadth, and is made by the motion of a 
point from one extream to another. | 

Extream, fignifies the beginning or end of a Line. 


Of Lines are Three Sorts. 


Firft , Crooked or Circular, Secondly; Streighr 
of Right. Thirdly, Mixt. 3 oil 
1. Crooked or Circular Lines are thoſe which have 
4 poſhbility of diduQing or ſetting far- 
ther alunder their extreams, as the Line A- yg 


[. 
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2. Streight or Right Lines are thoſe which have no 
poſhbility of diduQting or ſetting farther aſunder their 
Extreams,--and-therefore- is the leaft Length between 
the two extreams; Plato defines a right line to be 
that whoſe extreams doth ſhadow all the 
' middle parts, and is repreſented by the 


3. Mixt Lines are compounded of ' 
Streight and Circular Lines, as the Line @/YID 
- TII. A Superficies is that which hath Length and 

Breadth, the thickneſs not being conſidered z and as 
a Line is produced by the Motion of a point, ſo a 
Superficies is produced: by the Motion of aLine ſup- 
poſed to move tranſyerſly , that is to ſay, the Line 
AC being luppoſed to move ſide-ways to BD it will 
produce a Superficies A B CD. 

IV. The extreams of-a Super- B 
ficies are Lines. But of a Cir- - 
cular Superficies a Line is: the 
Extream. C D 


V. An Angle is an inclination of two Lines, the 
one to the other, the one, touching the other, and 
not lying freight forth at length. - And of Angles 
there are three ſorts, namely Right-lined, Curye-lined 


and Mixt. 


. . Note.” When an Angle is mentioned by three Let- 
ters, the middlemoſt Letter Ggnifies the Angle in- 
tended, w- ; 
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| So. ABC isa | C--417Z 
| rightlinedAngle, BB | £4: 1H 
DEF is a Curve ff > Nc; oi tf » 
lined Angle, and /N 
GHI is a maxt' No bit Þ 
Angle. [ [1 CD 


V I. When a right Line BQ ſtand. 
ing upon a right Line DE, making 
the Angles on either ſide 'B C,D, and 
BCE equal; they are called right 
Angles, and the right Line BC isD 
called a perpendicular Line-to that upon which it. is 
ereted, viz. DE. ET 

VII. An Angle is ſaid to be obtuſe or blufit when 
it is greater than a right Angle; D/ \ A 
and acute or ſharp when it js leſs 
than a right Angle : So the/Angle 
ABC is an obtuſ&Angle, andthe 
Angle ABD is anacute Angle. -& 

VLII. A Circle. is a plain, Figure, comprehended 
by one Line, being generated by the Motion. of a 
Compaſs or pther equivalent means, wheteinall right 
Lines drawn from the Centre to the circumference are 
of equal length ; the Centre'is a Point exatly in the 
middle of the Circle. | 

IK. The Diameter of 2 Circle is a right Line, as 
AB drawn by the Centre C, and being terminated 
by the circumference on either fide, divides the Circle 
into two equal Parts. 

X. The Semi-diameter is half the A 
Diameter, as AC or CB. 


XI. A Semicircle is one half of the whole Circle. 
B 3 XII. Tri- 


B 
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- X11, Trilateral or three ſided Figures are thoſe 


called Triangles, becauſe three Lines being joyned' 
together at Angles, conſtitute three Angles.” 7 ::: 

Nl II. / Of three ſided Figures, that/which hath 
three equal ſides is called an Equilateral Triangle, as 
the Triangle ABC. | 

XIV. But that which hath two fides alike equal, is 
called an Hoſceles Triangle, as CDE. © © 

X V. That Triangle whoſe three ſides are unequal, 
is called. 2 Scalenum, as EFG, © 


Equilateral. Ifoſceles. Scalenum. 
p. B x 


F 


« £ 
. 
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M4 VI.. There are alſo other Triangles, and. are - 


named according to the Quality of their Angles. A 
right angled Triangle, is that which hath one right 
Angle, as the Triangle A. - An Amblygonium or ob, 
tuſe-angled Triangle, is that which hath 'one Angle 
obtuſe, .as the Triangle B, - An Oxigonium or acute 
angled Triangle, is that which hath three acute An- 
gles, as the Triangle C, 


Kt LA 
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which are contained within'three right Lines, and are: 
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X VII. Inevery Triangle, two of the Lines being 
taken for two ſtdes, the third Line remaining is cal- 
led the Baſe, whether it be the lowermoſt Line of the 
Triangle or not, ſo that any one of the three Lines 
which incloſe a Triangle may be taken for the Baſe. _ 

XVIII. Of Quadrilateral or four-ſided Figures, 
there are ſeyeral ſorts, 

X1X. A Qyadrate or Square, is that which hath 
equal ſides and right Angles, as the Figure A. 

X X, An Oblong hath the oppoſite'fides alike, and 
right Angles, as the Figure B. | | 

XXI. A Rhombus or Diamond Figure. hath four 
equal ſides, and 'two Angles acute, and two. obtule, 
as C. 

X X IT. A Rhomboides hath oppoſite ſides, and op» 
polite Angles alike, but it is neither equilateral nor 
right Angled, as the Figure D. 
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XXII, A Parallelogram is a four-ſided Figure, 
whole oppoſite ſides are Parallel, as the Figure E. _. 
XKXIV.. All other four-fided Figures are called 
Trapezia's or Tables, as F. ; © 
XK XV. Parallel-Lines are ſuch, which being in the 
ſame ſuperficies, if produced will not meet, as G. 
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Thus much may ſerve for Definition; I'proceed now 
to Demonſtration and PraRtice. 
B 4 CHAP. 
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Note, That the Figures belonging to the following Pro- 
poſitions are in the next folded page, | 


Prop. I. Fig. I. 


From a Point given in a ſtreight Line to 
raiſe a Perpendicular that ſhall cut the 
ſtreight Line at right Angles. 


Et C be the Point propoſed in the Line AB, from 
which a Perpendicular is to be raiſed. | 
From the Pojnt given C draw at pleaſure any Se: 
micircle, EF then from the Points E F you muſtzmake 
a Seftion thus: open your Compaſſes to the diſtance 
F F {ſetting one Point in E with the other deſcribe 
the Arch 1G, then remove that Point of your Com- 
paſs, afld ſet it in F ( keeping the Compaſſes at the 
ſame diſtance) with the other Point thereof deſcribe 
the Arch IH which will interſe& or cut through the 
Arch IG, from which Interſe&ion at I, aLine being 
drawn to the point - C, will be Perpendicular, and cut 
the Line AB at right Angles. 


This Prop, may be performed, as in Fig. Il. 


By opening your Compaſs to any convenientdiſtance, 
and ſetting one of the Points of the Compaſles in the 
Point C, with the other Point make the prick A, 
then turning the Compiſſes, keeping one Point till at 


Cy 
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C, with the other —_ the prick B in the Line 
given, then ſetting one Foot in A, and opening the 
Compaſſes to B, deſcribe the Arch HI, alſo remove 
the Compaſſes, . and ſetting one,Point in B, deſcribe - 


F another Arch HK, from which Interſettion draw the 


Line HC, which will cut the Line'AB at right 
Angles. 


ProeP. LI. Fig. II]. 
To raiſe a Perpendicular at the end of a Line. 
| Orr the Line given be AB, and on the end B 'it . 


is required to raiſe a Perpendicular. 

Set one Foot of your Compaſſes above the Line AB 
at pleaſure, as ſuppoſe at D, and opening the other 
Point till it ſtay in B, with this diſtance keeping the 
Point at D, deſcribe a Semicircle F BE, by the;Points 
F and D draw the ſtreight Line FDE, and where 
that ſtreight Line cuts the Circle as at E, from thence 
draw the Perpendicular E B. | 


To perform this Prop. another way. Fig. IV. 


| the point B at the end of the Line AB be 
the point from whence a Perpendicular is ta be 
raiſed. 

The Compaſſes being opened at pleaſure, ſet one 
Foot in the Point B, and with the other Foot deſcribe 
the Arch of a Circle CDG, keeping the Compaſſes 
at the ſame diſtance,ſetting one Foot in C deſcribe the 
Arch BD, then ſetting one Foot in D, delcribe 
the Arch FEB and from the Point E draw the Arch 
I'D, and from the interſeQion of this Arch with the 
Arch FEB draw the Perpendicular IB. _— 


; 
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Proe.[I. Fig. V. 


"To raiſe a Perpendieular at the end of a Line 
baving little or no Paper beyond that end 
of the Line whereon you are to raiſe the® 


Perpendicular. 


Er AB be the Line given and B the-end. - 

Opening the Compaſſes at pleaſure, ſetting 
| one Foot in B, with the other Foot deſcribe the 
Arch CD, then remove one Foot of the Compals, and 
ſet it in C, and interſe@ the Arch CD at E, then 
lay a Ruler from C to E and ftrike a Line as E F, 
then ſet one Foot of your Compaſſes ( being at their 
firſt diſtance) in E, and with the other Foot make a 
Point or Prick in the Line EF atF, from whence draw | 


at. ts. ft. Ae. a 


is il. _— © nt. 


the Perpendicular F B. 
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PrRoe. IV. Fig. VI, 
Upon an Angle 2iven to raiſe a Perpendi. 


cular. 


Et ABC be the Angle given ; ſetting one-Foeot 

of your Compaſſes in B deſcribe the Arch AC, 

then opening the Compaſſes a little wider, and ſetting 

one Point in C deſcribe the Arch DE, then remo- | 

ving the Point to A, interſe& the Arch DE at F, 
from whence draw the Perpendicular F B. 
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PRO?p, V, Fig. VII. 


To let fall a Perpendicular upon a Line 21. 
ven, and from a Point above the Line. 


L Et the Line given be AB, and the Point given be 
C; ſetting one Foot of the Compaſſes in C de- 

ſcribe the Arch DE and from D and E make the 

interſeion at F from whence draw the Line CF. 


Proye. VI. Fig. VIII. 


By a Point given to draw a Line parallel to 
a right Line given. 


J Ft A be the Point. by which we muſt draw a Line 
which may be parallel to the Line BC. 

Draw at pleaſure the Oblique ( or Diagonal ) Line 
AD, from the PointA draw the Arch DE, and from 
the Point D deſcribethe Arch AF, then ſetting one 
Point of the Compaſſes in the given Pojnt A, extend 
the other Point to that part of the given Line which 
is interſeed by the Arch AF, with this diſtance, ſet- 
ting one Point of the Compaſles at the Interſefion D, 
extend the other upon the Arch D E, and where that 
Point falls upon the Arch as at G, draw a Line from 
the Point A through the Point at G, and it will be 
parallel to the Line BC. 


Another 
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Another way to draw a Parallel to the Line 
B C. Fig. IX. abs 


The Compaſſes being ſet to the ſpike you' intend. 
ſhall be between the two Lines ( otherwiſe any di-. 
ſtance will ſerve) ſetting one Foot on the endof the 
Line B, with the other Foot deſcribe the Arch DE, 
this being done, keeping the-Compaſſes at the'ſame 
diſtance, ſet one Point on the end of the Line>C, 
and deſcribe the Arch F G, then draw the Line H1, 
juſt to touch the uppermoſt part of theſe'two Arches, 
and it will be parallel to the Line BC, þ 


Proe. VII... Fig. X:. : , & 
To cut 4 right Line A B equally in the middle, 


T He Compaſſes being opened to any diſtance ſhort- 
| er thamthe .whole Line,qand longer than half 
the Line ; as ſuppoſe them-opened from A;to C;ſet- 
ting one Poigt of the Compals in A, with: the other: 
deſcribe the Arch DE, keeping the Compaſſes at the 
ſame diſtance ſetting one Foot in. B, with the. other 
deſcribe the Arch. FG, and from the Interſe&ion 
\ (or cutting through) of ba, two Arches, draw the. . 
\ oe Wh it will divide the Line AB equally in the 
e. 


" The F zgures of the Propoſitions following, you will find 
in the next folded Page to this. 


PROP. 
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To cut a right Lined Angle B A C into 
two equal Parts. 


A Pening the Compaſſes at pleaſure ( viz. opening 
: them to any diſtance) ſetting one Point of them 
on the Angle A, with the other Point deſcribe the 
Arch DE,- then from D and E make the Interſe&i- 
on at G, through which Interſe&ion 'and the Angle 
A, draw the Line A G, which divides the Angle 
BAC into two equal parts. 


PRoe. IX. Fig. XIT. 


To make a Triangle ABC of three right 
Lines, (viz. AB, BC, CA,) equal 
to three Lines given D. E. F. of which 
three Lines any two bemg taken and added 
together muſt be longer than the third Line 
remaining ; otherwiſe you cannot make a 


Triangle of them. 


| #35 draw the ftreight Line GH, then upon that 
Line take G A equal to the given Line D; al- 
ſo upon the ſame Line'G H ſet the Line E from A 
to C:; alſo ſet the given Line F from C to D, then 
opening the Compaſſes to G A, with one Point in A 
deſcribe the Circumference G BC, this being c_ 

et 


mn 
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ſet oge Point of the Compals at C, and the other be- 
ing opened to D, deſcribe the circuraference DB, 
then joyn the Triangle where theſe two Circles inter. 
ſe&t which is at B,..and rhake the Triangle ABC, 
which is equal to the three Lines given D,E, F. 


PROP. X. Fig. XIIL 


At a Point A m a right Line given AB, t 
make « right Lined Angle A, equal to 4 


þ 


right Lined Angle given D. | 


Js one Point of the Compaſſes at D, and with * 
the other deſcribe the Arch EF, then with the | 
Compaſſes being at the ſame diſtance, ſetting one | 
Point at: A, with the other Point deſcribe the Arch *' 
BC, then take the Chord Line of the Arch EF (zz. 

the treight Line EF) between the Points of your * 
Compaſles, and {etone Point at B, and where the o- | 
ther Point toucheth' the Arch BC asat C, by that 
Point draw the Line AC, and the Angle A, will be | 
equal to the Angle D. l 


Proye. XI. Fig. XLV.- 


To make a Parallelogram ABCD equal to 
a Triangle given E FB im an Angle e- 
qual to aright Lined Angle given G. 

Hrough the Point E draw the Line*ED parallel 
to the Line FB (by the 6.Prop.) then upon 


te Point B raiſe the Line BD making the Angle 
at 
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at B equal to the given Angle G, (as you were 
taught in the 10. Prop.) then Biſe& ( v4z. divide in 
the middle ) the Baſe FB as at A, and draw the 
Line AC parallel to BD, and the Parallelogram 
ABCD will be equal to the Triangle given 'EFB, 
and like the Angle given G. | 


PrRoe. XITL. Fig. XV. 


Upon a right Line given A, to make a Pa- 
rallelogram FL at a right Lined Angle 
given C, equal to a Triangle given B. 


B* the foregoing Prop. make a Parallelogran FD 
equal to the. Triangle B, fo that the Angle 
GFE may be equal to the Angle given C; continue 
the Line GF till] F H be produced equal to the gi- 
ven Line A; then by the Point H draw the Lize ILL 
parallel to EF, alſo continue the Line DE till ir 
touch the Line HI, then draw the Diagonal Line 
IE till it meet with the Line D G being continued, 
then through the Point K draw the Line E E paral- 
lel to GH, then extend or continue the Line EF 


unto M, and the Line IH unto L;, then ſhall FL 


be the Parallelogram required, for the Parallelogram 
FL i equal to the Parallelogram F D, and FD is 
equal to the Triangle given B, and the Angle MFH 
is equal to GF FE, and GFE is equal to the given 
Angle C. 


PROD. 
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Pro? XIII. Fig. XVI. 


Parallelograms BCD A, GHFE land. 
ing upon equal Baſes BC, GH, and 
betwixt the ſame Parallels AF, BH are 


equal one to the other. | 


act bed 


Dx" BE and CF, becauſe BC is equal to GH, | 
and GH-equalto EF, therefore is BCFE a 
Parallelogram. Whence the Patallelogram BCDA | 
isequal to BCFE and that equal to GHFE which! 
was to be Demonſtrated. a 


Przoe. XIV. Fig. XVII. 


Triangles BCA, BCD ſtanding upon the 
ſame Baſe B C, and between the ſame | 
Parallels BC, EF, are equal one to the 
other. | 


Raw BE parallel to CA, and CF parallel to ' 
BD, then is the Triangle BCA equal to half | 
the Parallelogram BCAE, and alfo equal to half | 
BDEFC and that equal to the Triangle BCD which 
was to be Demonſtrated. 


PrOP., 


UM 
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ProP. XV. Fig. XVIIE. 


If a Parallelogram AB CD have the ſame 
Baſe BC with the Triangle BCE, and 
be between the ſame Parallels AE, BC, 
then is the Parallelogram AB CD double 
to the Triangle BCE. 


J Et the Line A C be drawn. Then is the Triangle 

BCA equal to BCE. Therefore is the Paralle- 
logram ABCD equal to two ſuch Triangles as BCA, 
and likewiſe alſo equal to two ſuch Triangles as BCE, 
which was to be Demonſtrated. 

From hence may the Area ( or Content) of any 
Triangle BCE be found. For whereas the Area of 
the Parallelogram ABCP is produced by the AL 
titude drawn into the Baſe, therefore ſhall the Area 
of a Triangle be produced by half of the Altitude 
drawn into its Baſe, or half its Baſe drawn into its 
Altitude; as if ſo be the Baſe BC be 8, and the 
Altitude 7, taking the half of the Baſe 4, and mul- 
tiplying it by the Altitude 7, it produceth 28, which 
is the Area or Content of the Triangle BCE; or 
otherwiſe if you take the whole Baſe 8, and half the 
Altitude 3 and an half, and multiply them, they pro- 
duce 28 (as before) for the Content. | 
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PrRoP. XVI. Fig. XI X. 


Upon a right\'Line given Þ G, to make a Pa- 
"rallelozram PL equal to a right Lined 
Figure 2iven AB CD, ata right Lmed 
Angle given E. 


Efolve the right Lined Figure given into two 
Triangles BAD, B CD, then make a Paralle- 
logram FH equal to BAD, 41o that the Angle'F 
may be equal ro the Angle E; ( as you were taught 
at the XII. Prop.) FI beingproduced to K, make 
the Parallelogram I L equal to the Triangle B CD. 
Then-is the Parallelogram F L equal to FH morc 
IL, and therefore equal to the Figure given ABCD 
which was to be done. 


Schol. Fig. XX. 


Ence is eafily found the the exceſs H E, where- 

by any right Lined Figure A, exceeds a lels 

Tight Lined Figure B; namely, if to ſome right Line 

CD both be applyed , and both the Trapezia's each 

of them being divided into two I riangles, and work. 

ing as before is taught, you will find the Parallelo- 

gram DF <cqual to the Trapezia A, and the Pargle- 

logram DH equal to the Trapezia B, fo that the Fi- 

gure A cxceeds the Figure B by fo much as the Pa- 
rallelogram GEFH contains. 


PROP, 
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PrRoP. XVII. Fig. XX. 


_ Iaright Angled Triangles BAC, the Square 
BE, Which ts made of the fide B C that 
ſabtends the right Angle BAC, is equal 
to both the Squares B G and CH which 
are made of the ſides ABA C, contain- 
ing the right Angle. 


TJOin AE and AD, anddraw A M Parallel to CE, 

becauſe the Angle DBC 15 equal to FFBA, add 
the Angle ABC common to them both, then is the 
Angle A BD equal to FBC. Moreover AB is e- 
qual to F B, and BD equal to BC; therefore is 
the Triangle ABD equalto F BC. But the Paral- 
lelogram BM is equal to two fuch Triangles as 
ABD, and the Parallelogram or Square BG 1 cqual 
to two fuch Triangles as FBC (for GAC is one 
right Line by the Hypotheſis) therefore is the Paral- 
lelogram B M equal to the Quadrate BG. By the 
ſame way of argument is the Parallelogram CM e- 
qual to the Quadrate CH ; therefore is the whole 
Parallelogram ( or Square) BDE C equal to the 
two Quadrates BAGF and ACTH, which was to 
be done. 


PROP, 


\ = 
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ProeP. XVII. Fig. XXII. 


There are three Quadrates or Squares given, 
whereof the ſides are AB, BC, CE, 
and it is required to make one Square , 
Whoſe Area or Content ſhall be equal to the 


ii Hrea of thoſe three Squares. 
Ake the right Angle FBZ, having the fides 


M infinite ( the meaning of infinite is to draw 
the ſides long enough, and of what length there is no 
determination ) And on theſe two ſides transfer AB 
and BC; that is to ſay, take the given/Line AB be- 
tween your Compaſſes; and place it from the Angle 
B to A; alſo take the Line given BC, and place it 
from the Angle B to C; joyn AC (viz. draw the 
Line, AC) then is a Square whole {ide is AC, equal 
to two Squares made of the two Lines AB and BC©, 
then take the Line AC and place it from BtoXz; 
alſo take the-third given Line, or fide CE, and place 
it from B to. E, then draw the Line EX, then a 
Square being made. whole fide is EX , is-equal to 
three Squares being made of the three Lines or ſides 
given AB, BC, CE, which was to be done. The 
truth whereof is manifeſted by Arithmetick ;, for let 
the Line AB be 8 Feet in length, then the Line BC 
4 will be 5 Feet, and the Line CE will be 4 Feet; 
= and the Line-E X will be 10 Feet and 6 Inches: Now 
the Square of 8 is 64, and the Square of 5 is 25, and 
the Square of 4 is 16, which three Squares being a 
e 
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ded together produce 105, for the Area of the three 
given Squares; therefore the Square of the Line EX 
being 10 Feet and 6 Inches, is 105 Feet, and equal 
to the three Squares given. | 


Prop. XIX. Fig. XXII. 


Two unequal right Lines bemg given AB, 
BC; to make a Square equal to the dif. 


ference of the two Squares of the given 
Lines AB, BC. 


Rom the Centre B, with the diſtance BA, deſcribe 

a Semi-circle, and from the Point C erect a Per- 
pendicular CE meeting with the Circumference in 
E, and draw BE. Then is the Square of BE ( or 
BA) equal to the Square of BC and CE, There- 
fore when the Square of R C is taken out of the Square 
of BA, the remaining part of the Square of B A will 
be equal to the Square of CE, which was to be done. 


ProP. XX. Fig. XXIV. 


Any two ſides of a right Angled Triangle 
ABC being known, to findout the third. 


1 the ſides AB, AC, encompaſſing the right 
Angle, be the one 6 Feet, the other 8 Feet; 
Therefore whereas the Square of AB is 36, and the 
Square of AC is 64 which being added make 100, 
therefore ( as you were taught at the. 17 Prop. ) the 
3 other 


' 
$4 
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>” other ſide ſought for myſt 'be equal in power (VIE. 
being Squared) to the two given fides being Squa- 


red, which contain 100, whole Square Root is 10 the 
length of the fide ſought BC; which was to be done. 


ProeP, XXl. Fig I: 


To deſcribe a Circumference that ſhall touch 
any three Points given, provided they are 
not m a right Line ; ſuppoſe the Points 
given to be A. B. C. (the Figures of 
this and the following Propoſitions you 
will find in the next folded Page. ) 


Ake the diftance between A and B between your 
Compaſſes, and ſetting one Point of the Com- 

paſs on the Point by A deſcribe the Arch DE, then 
with the ſame diſtance ſetting one Point of the Com- 
paſs on the Point by B, deſcribe another Arch which 
will cut the former Arch in the Points by 1, thea laying 
- a Ruter to the Points by 1,where the Arches interſef, 
draw a ſtraight Line- F, G, this being done, take with 
your Compaſſcs the diſtance between the other Point 
C and B, and with this diftance.ſetting one Point in 
B, deſcribe the Arch H, I, then with the Compaſſes 
at the fame diftance, ſetting one Poant on the Prick by 
C, deſcribe another Arch cutting the former ng 
Points by 2, through which Points draw anottter 
freight Line till it cut through the firft Rireight Line, 
as at G; I fay G is the Centre from whence the cir- 
cumference A.B.C is deitribed, which toucheth the 
' three givea Points, 


Fe» 


PROP. 


” j os. 
"T 9” 
: -v 


<A 
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PROP. XXII, Fig. Il. ..., 
To deſcribe an Oval upon alength given A B. 


the next Propoſition following will teach: 
ACDB, ſetting one, Point of the Compaſles at the 
Point by C, with the diſtance-C' A deſcribe the 
Circle AEF, then with the ſame; diſtance ſetting 
one Point by D deſcribe the Circle BE F, then draw 
four ſtreight Lines through the Centres C and D, 
and the Interſe&ion of the two Circles E and F; then 
ſetting one Point of the Compaſſes in E, and extend- 
+ 10g the other Point to I, deſcribe the Arch FA, 
then with the Compaſſes at the ſame diſtance, ſetting 
one Point on the Interle&tion by F, deſcribe the Arch 
OP, which concludes the Oval: Notz, that IL AO 
and HBP, are vulgarly called Hanſes, and IH and 
OP, are called Scheams, 


Proe. XXII. Fig. III. 


To divide a ftreight Line 9iven AB; mto 
three equal parts. 


| gem the given Line into. three: equal parts'(as 


Rom the end A, draw at pleaſure the Line A C 
TL making what Angle you will, then from the 
other end of the Line B draw the Line BD paral- 
lel to the Line A C, then opening your Compaſſes at 
pleafure, ſetting one Point in A, turn them three 
times over the Line A C, which will make tliree Di- 
» | C 4 viſions, 


— 


. - : 
by 
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/ - viſions, viz. EFG, then with the Compaſſes conti- 
nuing at the ſame diſtance, ſetting one Foot in B, | 
make three Diviſions on the Line BD, viz. HIR, *+© 
then draw with a Ruler and the Point of the Com- | 
pals a ſtreight Line frem A to K, another fromE tol, 4 
alſo another from F to H, and another from G to B, 
and they being drawn, the given Line AB is divided | 
into three equal parts; which was to be done. You || 
may if you pleaſe divide the ſame Line or any other, | 
into what number of equal parts you pleaſe, by di- | 
viding the two parallel Lines AC and BD, into fo | 
many equal parts as you would haye the given Line {| 
divided into. | 
| 

| 


PRoOvP. XXIV. Fig.IV. 
To deſcribe an Oval equal in length to the © | 


firſt Oyal met riſing ſo high. 


| | Þ 2m the given Line A © into four equal parts 
( by the foregoing Prop.) in BCD, then taking 
one of thoſe parts between the Compaſſes; upon the | 
Centres B CD, deſcribe three Circles; and thoſe 
two parts of the middlemoft Circle that is without the 
two other Circles, divide in the middle at E and F, 
then from E to the Centre D, draw a ſtreight Line, 
and continue it to the circumference at 4, alſo draw 
another ſtreight Line from E through the Centre by 
B to the circumference, which will cut it at 3 ; Like- } 
wiſe from F through the ſame Centres draw right 
Lines which will cut the two circumferences, the one | 
in 2, theotherin 1. Then from the Centre F with 
the Radius ( or diſtance) F, 1, deſcribe the Arch 
1, 2, alſo from the Centre E with the ſame Radius | 
deſcribe the Arch 3, 4, which concludes the Oval. 
#6... 8h | PROP. 


 . EY " 
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PROP, XXV. Fig. V. 
Another way to deſcribe Ovals. 


Pon the Line given deſcribe two Equilateral Tri- 
angles, joyn them together with one Common 
Paſe, ſo that they make a Rhombus ; then continue 
( or draw) the Line AC to 3, ſothat C 3, may be 
ſix ſuch parts whereof AC is five, viz. It muſt be the 
length of AC, and one fifth part more of it; alſo draw 
the Line BD to 2, that it may be the ſame length 
with A 3, alſodrawBC to 1, and AD to 4, being 
all of one length : Then from the Centre A with the 
Radius A 3, deſcribe the Arch 3, 4, alſo from the Cen- 
tre B, with the ſame Radius deſcribe the Arch 1, 2, 
then from the Centre C, with the Radius C 1, de- 
{cribe the Arch 1, 3; likewiſe from the Centre D, 
with the ſame Radius deſcribe the Arch 2, 4, which 
will encloſe the Oval; From theſe four Centres you 
may deſcribe Ovals, greater or leſſer as you pleaſe. 


ProP. XXVI, Fig. VI. 


To deſcribe an Oval according to any length 
and breadth given. 


] Ft the length given be A B, and the breadth 
CD. 

Apply the two given Lines together, ſo that they 
may cut each other into two equal parts, and at right 
Angles in the Point E, then take half the Line AB 

| | between 
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between your Compaſſes, and ſetting one Point of the 
Compaſſes in C,, extend the other till it touch the 
Line AB in K and L, which two Points are called 
the burning Points, ih which Points drive two Nails 
if you deſcribe it upon Boards, but upon Paper as 
here, two Pins will do; the Pins being ſtuck firm inthe 
Points K and L, ftick alſo another Pin in the Point 
C, then take a Thread and encompaſs theſe three 
Pins in form of a Triangle, pulling the Thread tite, . 

, tye the two ends of the Thread together by a knot at 
C, then taking out the Pin at C, take a Pencil, hold. 
ing it cloſe to the inſide of the Thread, and carrying 
the Pencil round upon the Paper, about the Pins with 
the* Thread always ſtreight, the Ellipſis or Oval 
A CBD ſhall be thereby deſcribed. | 


Proe. XXVII. Fig. VIL. 


To find the Centre and the two Diameters of 
© an Oval. | 


] Er SETD be the Oval whereof the Centre and 
the Diameters are to be found. 

Within the Oval, draw at diſcretion the Parallel 
Lines EF GH; cuttheſe Lines into two equally in I and 
R, draw the Line jK, cut it into two equally in L, 
which is' the middle Centre of the Oval; upon this 
Centre L, deſcribe at pleaſure the' Circle MNO, 

_-cutting the Oval in P and Q, from which Sefions | 
draw the right Line, PQ, cut it in the middle in R, | 
from which, through the Centre L, draw the great 
Diameter S I, and from the Centre L, draw the lel- 

{er Diameter ELD parallel to the Line P Q, which 
fasto be. done. 


PROP. 


UN 


| 


| 
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Proe. XXVIL Fig. VIIE. 


To deſcribe an Oval with a pair of Compaſſes 
to any length and breadth grven. 


|| ſhall only deſcribe a Semi-oval, and according to 
the {ame rules, if you will, you may deſcribe the 
whole Oval. | 
Let the length given be AB, and one half of the 
breadth CD; divide AB into ſeven equal parts, 
then upon one {ſeventh part from A, asat E, raiſe a 


| Perpendicular from the Line AB (viz.EG). Alſo 


at one ſeventh part from B, as at F, raiſe another 
Perpendicular F H, then divide the half breadth gi- 
ven CD into fifteen equal parts, and take eleven of 
thoſe parts and ſet upon the Perpendicular from E 
to G, and likewiſe from F to H; then taking the 
{pace between A and G,, ſetting one Point of the 
Compaſſes in A, deſcribe the Arch G i; keeping the 
Compaſſes at the ſame diſtance,-1et one Point in G, 
and deſcribe another Arch which will cut the former 
in the Point by i, from which Point with the Radius 
AG, deſcribe the Semi-hans A G ; This being done, 
take between your Compaſſes the ſpace BH, and let- 
ting one Point in B, deſcribe the Arch I, i, then 
remove your Compaſſes to H, and Interle& that Arch 
in the Point by i, then ſetting your Compaſſes on 
the Point i, with the ſame diſtance deſcribe a part 
of the Oval B H, which part, as alfo the other-part 
AG, are vulgarly called -Semi-hanſes, becauſe it-is 
but a Semi-oval (Semi, ſignifies half) but if had been 
an whole Oval, -then the Semi-hanſe above the Line 

| A, 
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| %\A, and another Semi-hanſe below the Line A, being - 
joined, is called an Hanſe from the Latin word Hanu 
ſignifying a great Bellied thing; The other part to 
be deſcribed from G to H is called the Scheam, which ? 
to deſcribe, continue or draw longer the half breadth 
DC, and in that Line find a Centre, whereon ſetting 
one Point of the Compaſſes, the other Point may 
touch the three Points G, D, H, as on'the Centre 1, - 
whereby deſcribe the Scheam G DH, which was to - 
be done. 


Crap; TFH: 


A Digreſſion concerning Bllipfis Arches. 


AX ſince Ellipſis or Semi-oval Arches being neat- 
ly wrought in Brick, ſhew very pleaſant; and ' 
are ſometimes uſed over Gate-ways, and ſometimes - 
over Kitchin Chimnys inſtead of Mantle-trees, I think 
fit to write ſomething concerning them relating ta - 
Brick-layers, making the Moulds, and dividing the 
Coprles. 
The Ellipſis you may deſcribe to what length and 
| height you pleaſe, either by the laſt Prop. or by 
the 26th. 
We will ſuppoſe an Ellipfis Arch to be made over 
a Chimney, whoſe Diameter between the Jaums is 
8 Feet, and the under fide of the Arch at the Key 
to riſe in height 1 8 Inches from the level of the place 
whence you begin to ſpring the Arch, The height 


ar depth of the Arch'we will ſuppoſe.to'be made "ol 
wn ; the- 
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Wile length of two Bricks, which when they are cut 
Wto the {weep of the Arch, will not contain above 14 
Wlaches, and perhaps you muſt Cement pieces to man 
Sof the Courſes in the Hanſe to make them long mom 
»contain.or hold 14 Inches, eſpecially if you intend 
to make the Courſes of the Hanſe, and the Courſes of 
Scheam to ſeem alike in greatneſs on the undes 
Bf bde of the Arch. For if you make the Hanfe to come 
to a true Sommering for the Scheam by that time that 
uv. have ended the Hanſe, and are ready to ſet the 
Eſt Courſes of the Scheam : The Mould, and fo like- 
wiſe each Courſe in the Hanſe, will be much leſs as 
the lower part or under fide of the Arch, then the 
Mould or: Courſes of the Scheam, as you may per:- 
geive bythe Hanſe BK, in the IX. Fig. which way 
of working theſe kind of Arches is ſtronger, than to 
make the Courſes ſeem alike in bigneſs in Hanſe and 
Scheam, although it be not ſo pleaſing to the eye : In 
the IX. 'Frg. 1 will ſhew how to make one half of 
the Arch this way, and in the other half ſhew how 
_—_ the Courſes in Hanſe and Scheam of a big- 
Fir; Deſcribe the under fide of the Arch (viz. the 
Elliplis: AD'B, whoſe Diameter AB is 8 Feet, and 
the height CD 18 Inches) upon ſome ſmooth Floor 
or ſireight plaiſtered Wall or fuch like ; then continue 
( viz. draw longer ) both the Lines AB, CD, cur. 
ting each other at right Angles, then from'A to E; 
alſo from B to F, likewiſe from D to G, ſet 14 Inch- 
es the intended height of your Arch, Then deſcribe 
another Ellipſis to that length and height after this 
manner : Lay a ftreight Ruler on the Centre by I, 
and on the joyning of the Hanſe and the Scheam to- 
gether, as/at K, and draw the Line KL, then ſet 


one 
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one Point of your Compaſſes in the Centre of the 
Hanſe at M, and open the other Point of the "Com: 
paſſes to F, and deſcribe the upper Hanſe FL, -like. 
wiſe ſetting one Point of the'Compaſſes in the Centre 
by I, with the other extended to G, deſcribe the 
Scheam GL; ( although I ſpeak here of Compaſſes, 
yet when you deſcribe an Arch to its full _— you 
muſt make uſe of Centre Lines or Rules; the laſt are 
beſt, becauſe Lines are ſubje& to ſtretch) then taking 
between your Compaſſes the thickneſs of a Brick, a- 
bating ſome ſmall matter which will be rub'd off from 
both beds of the Brick; with the Compaſſes at this 
diſtance divide the upper Hanſe from L to F into e- | 
qual parts, and if they happen not to divide it into | 
equal parts, then open them a {mall matter wider, or | 
ſhut them a {mall matter cloſer, till it doth divide it | 
into equal parts, and look how many equal parts you 

ivide the upper Hanſe into, ſo many equal parts you 

muſt divide the lower Hanſe from K to Binto likewiſe 
(or you may divide the upper Hanſe from the Centre 

O, making a right Angle from each Sommering Line 
to the Ellipſis, as is ſhewn in deſcribing the treight |} 
Arches following; and from the Centre O, and the | 
Diviſions in the upper Hanſe being thus divided,” you | 
may draw the ftreight Lines to the lower Hanſe, and 
not divide it with the Compaſſes ). through each of 
which Diviſions with a Rule and Pencil draw ftreight 
Lines, then get a piece of thin Wainſcot, and make 
it to fit between two of theſe Lines, allowing what 
thickneſs for Morter you intend , this will be the 

Sommering Mould for the Hanſe; then divide the 

upper Scheam likewife , with the Compaſſes at the 

fame diſtance into equal parts, arid laying a Ruler on 
the Centre I, from each Diviſton in the Scheam _ 
raw 
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draw ſtreight Lines to the lower Scheam DK, then 
make another Sommering Mould to fit between two 
of theſe Lines, abating ſo much as you intend the 
thickneſs of your Joirits of Mortar to be, which if 
you ſect very cloſe Morters, the breadth of the Line 
will be enough to allow; then laying the Inner edge 
of a Bevil ſtreight on the Line K L, bring the Tongue 
to/ touch the under fide of the firſt Courſe of the 
Scheam, then take up the Bevil, and ſet that Bevil 
Line upon; the Sommering Mould of the Scheam , 
which Bevil Line ſerves for each Courſe in the Scheam : 
but you muſt take the Bevil of each Courſe in the 
Hanſe, and ſet them upon your Sommering Mould, 
and number them with 1,2, 3,4; &c. becauſe each 
Courle varies. 

Thus having made your Sommering Moulds, in the 
next place -0u mnſt make the Moulds for the'length 
of your Stretckers, and for the breadth of the Head- 
ers and the Clohers; A piece of Wainſcot 7. Inches 
long, and 3 Inches and an half broad will ſerve for 
the length of the Stretchers, and the breadth of the 
Headers, the Clofiers will be 1 Inch and 5 broad. 

So the Ciofier will be half the breadth of the Head- 
er, and the Header half the length of the Stretcher; 
which will look well. 

It remains now to ſpbak ſomething to the other part 
of the Arch, to wit, ADD, whoſe Courles both in 
Hanſe and Scheam run alike upon the Elliphis Lines, 
and ſeem of one bigneſs (although perhaps there may 


| be ſome ſmall matter of difference, by reaſon [ have 


not divided the Courſes in this Figure from a right 
Angle, but every Courfe from the Angle, which it 
makes with: the Ellipſis, which I choſe rather to do 


that ſo the'Bevil of one Coarſe might not-ſeem to 
run 
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run more upon the Ellipſis than the Bevil of another, 
and the difference of the thickneſſes being ſo inconfi- 
derate is not diſcerned, ) 

Having deſcribed both the Ellipſis Lines A D, E G, 
divide cach of them into a like number of equal parts, 
always remembring to make each Diviſion on the'up- 
per Ellipfis Line no greater than the thickneſs of the 
Brick will contain when it is wrought ; then through 
each Diviſion in both the Ellipſes draw ſtreight Lines, 
continuing them 4. or 5 Inches above the upper El- 
lipfis Line, and as much below the the lower Ellipſis 
Line, then having provided ſome thin Sheets of fine 
Paſtboard about 20 Inchies ſquare, cutting one edge 
ſtreight, take one Sheet and lay the ſtreight edge 
even upon the Line AE, ſo that it may coyer both 
the Ellipſis Lines, and being cut to advantage, it may 


cover 8 Courſes (or 9 of the ſtreight Lines) having | 


laid it thus upon the Figure of the Arch, ſtick a Pin 
or two through it to keep it in its place, then lay a 
Ruler upon the Paſtboard to the 7, 8, or gth. ſtreight 
Line of the Arch, according as the Paſtboard be in * 
bigneſs to cover them, and take a ſharp Pen-knife, lay- | 
ing the Ruler upon the Paſtboard true to the ſtreight | 
Line ( whoſe ends being: continued longer than the | 
Arch is deep, as I dire&ed before, will be ſeen beyond | 
the Paſtboard) arid cut the Paſtboard true to the Line, ® 
then take another Sheet and join to it, and cut it as | 
you did the firſt, and ſo continue till yon haye cover- | 
ed the Arch from AE juſt to the Line DG, ſticking þ 
Pins in each Sheet to keep them in the places where | 
you lay them : Then deſcribe both the Ellipſis Lines 
upon the Paſtboard, from the ſame Centres and Radii | 
that you deſcribed the Ellipfis's under the Paſtboard, | 
and either diyide the Ellipſis Lines with the Compaſſes 
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on the Paſtboard, or elſe draw Lines upan the Paſt. 
board from or by the ſtreight Lines underneath whoſe 
ends you ſee ; but the ſurer way is to divide-the El 
lipſis's on the Paſtboard,and draw Lines through thoſe 
Diviſions as you did beneath the Paſtboard 3. then 
ſet 7 Inches, being the length of each Stretcher, from 
A towards E, and from D towards G, and deſcribe 
from the former Centres the Ellipſis oo through each 
other courſe on the Paſtboard, as you may ſee in the 
Fig. alſo ſet three Inches and an half, being the 
breadth of the Header from A towards E, and like- 
wile from D towards G; alſo ſet the ſame g Inches 
and an half from E towards A, and from G towards 
D, and deſcribe theſe two Ellipſts Lines from the 
{ame Centres through each Courſe which the Ellipſis 
Line of the Stretchers miſs'd ; likewiſe draw in the 
ſame Courſes, two.other Ellipſis Lines one Inch and + 
from cach of thoſe two Lines. you drew laſt z whictr 
1s the breadth of the Clofiers ; thus one Courſe of 
the Arch will be divided into two Stretchers, and the 
next to it into three Headers and two Clofiers through 
the whole Arch; this being done, cut the Paſtboard 
according to the Lines into leveral Courſes, and each 
other Couric into two Stretchers, and the Heading 
Courle into three Headers, and two Clofiers, exaQtly 
according to the ſweep of the black-lead Lines, and 
marke each Courſe with Figures, marking the firſt 
Courle of the Hanſe with 1, the next with 2; the 
third with 3, and to continue till you have marked all 
the Courles to the Key or middle, for eyery Courle 
differs 3 you were belt to. mark the lower Clofier iti 
each Courſe with a Cipher on the left hand of its 
own number, that you may know it readily from the 
upper Clofier, and make ng miſtakes when you come 
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= to ſet them, alſo the middle Headers in each Conrſe 
”” ſhould be marked beſides its own number, the thick- 
neſs of the upper Header being eaſily diſcerned from 
' the lower Header needs no marking beſides its own 
number ; The croſs Joints, and likewiſe the under fide 
and upper fide of each Courſe muſt be cut Circu- 
lar, as the Paſtboards which are your Moulds direct 
OU. 

If you will add a Keyſtone and Chaptrels to the 
Arch, as in the Figure ; let the breadth of the upper 
part of the Keyſtone be the height of the Arch, zz. 
14 Inches, and Sommer, from the Centre at I, then 
make your Chaptrels the ſame thickneſs that your low- 
er part of the Keyſtone is, and let the Keyſtone 
break without the Arch, ſo much as you proje& or 
{ale over the Jaums with the Chaptrels. 

Other kind of Circular Arches, as half Rounds and 
Scheams, being deſcribed from one Centre,are 1o plain 
and eaſy, that I need fay nothing concerning them : 
But fince ſtreight Arches are much uſed, and many 
Workmen know not the true way of deſcribing them, 
I ſhall write ſomething briefly concerning them. 

Streight Arches are uſed generally over Windows 
and Doors, and according to the breadth of the Piers 
between the Windows, ſo ought the Skew-back or 
Sommering of the Arch to be; for if the Piers be of 
a good breadth, as 3 or 4 Bricks in length, then the 
ſtreight Arch may be deſcribed ( as its valgarly cal- 
ſed) from the Ox:/, which being but part of a word 
- Is taken from the word Ox#g0nium, (ignifying an Equi- 
lateral Triangle with three ſharp Angles; but if the 
Piers --are ſmall, as ſometimes they are but the length 
of two Bricks, and ſometimes but one Brick and an 


half, then the breadth of the Window or more _ 
e 
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be ſet down upon the middle Line for the Centre ; 
which will give a leſs Skew-back or Sommering than 
the Centre from an Oxi. I will ſhew how to deſcribe 
them both ways, and firſt from the Oxi. 

Suppoſe a ftreight Arch x Brick and an half in 
height to be made over a Window, 4 Feet in width. 
[ See Frgp. X. ] wherein one half of the Arch is de- 
{cribed from the Oxi, and the other half from the 
width of the Window. Let the width of the Win- 
dow be A B; taking the width between the Compal: 
{es,from A & B as two Centres,deſcribe the two Arch- 
es, Interſetting cach other at P, ( though I ſpeak 
here of Compaſſes, yet when you deſcribe the Arch 
to its full bigneſs, you muſt uſe a Ruler or a Line, 
ſcarce any Compaſſes being to be got large enovgh. ) 
Then draw another Line above the Line A B, as the 
Line CD, being parallel to it, at ſuch a height as you 
intend your Arch to be, as in this. Fig. at 12 Inches; 
but moſt commonly theſe fort of Arches are but 11 
Inches in the height, or thereabouts, which anſwers 
to 4 Courſes of Bricks, but you may make them more 
or leſs in height according as occaſion requires; then 
laying a Ruler on the Centre P, and on the end of 
the Line A, draw the Line AC, which is vulgarly 
called the Skew-back for the Arch. 

The next thing to be done, is to divide thoſe two 
Lines AB and CD into fo many Courſes as the thick- 
neſs of a Brick will contain being one of them, which 
{ome do by dividing the upper Line into ſo many e- 
qual parts, and from thoſe parts, and from the Cen- 
tre P, draw the Sommering Lines or Courſes; athers 
divide both the upper and lower Line into 1o many 
equal parts, and make no uſe of a Centre, but draw 
the Courſes by, a Ruler, being laid fromthe Divilt- 
D 2 ons 
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ons on the upper Line, to the Diviſions on the lower 
Line, both which ways are falſe and erroneous; [ but 
this by way of Caution. |] | 
Having drawn the Skew-back AC, take between þ| 
your Compaſſes the thickneſs that a Brick will con- | 
\tain, which I ſuppole to be two Inches when it is 
- Fub'd, and ſetting one Point of the Compaſſes on the 
Line CD, ſo that when you turn the other Point 
about it may juſt touch the Line AC in one place, 
and there make a Prick in the Line CD, but do not 
draw the Sommering Lines until you have gone over | 


half the Arch, to ſee how you. come to the Key or 
middle; and if you happen to come juſt to the 
middle Line, or want-an Inch of it, then you may 
draw the Lines, but if not, then you muſt open or 
ſhut the Compaſſes a little till you do. | 
'Then keeping one end of the Rule cloſe to the 
Centre at P, (the ſureſt way is to ſtrike a ſmall Nail 
in the Centre P, and keep the Rule cloſe to the Nail) 
tay the other end of the Rule cloſe to the Prick that 
you made on the Line CD, keeping the Compaſſes 
at the ſame width ( viz. 2 Inches ) ſet one Point of 
the Compaſſes on the Line CD as before, fo that 
the other Point being turned about may juſt paſs by 
; the Rule, and as it were touch it in one place (you - 
muſt remove the Point of the Compaſſes upon the 
Line CD, farther or nearer to the Rule, until it 
touch the Rule in one place) and ſo continue 
with the Rule and Compaſſes until you come to the 
middle Line, and if it happen that your laſt ſpace 
want an Inch of the middle, then the middle of the 
Key-courſe will be the middle of the Arch, and the 
number of the Courſes in the whole Arch will be odd, 
but if the laſt ſpace happen to fall juſt upon the middle 
Line 


UM 
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Line. EF, as it doth in the Fig. then the joint is the 
middle of the Arch ( but if it ſhould happen neither 
to come even to the Line, nor want an Inch of it, 
. then you muſt open or ſhut the Compaſſes a ſmall 
matter, and begin again till it doth come right) and 
the number of the Courles in the whole Arch is an 
even Number. 

No:e, When the Number of all the Courſes in the 
Arch is an even Number, then you muſt begin the 
two fidescontrary, viz. A Header to be the lower 
Brick of the firſt Courſe on one fide { or half } of 
the Arch, and a ſtretcher the lower Brick of the firft 
Courite on the other fide ( or half ) of the Arch: 
And contrariwile, it it happen that the Number of the 
, Courie: be an odd Number, as 25 or 27, or ſuch like, 
then the firſt Courles of each half of the Arch muſt be 
alike, that is, either both Headers or both Stretchers 
at the bottom. 

Thus having deſcribed the Arch, the next thing 
to be done is to make the. Sommering Moutd, which 
to do, get a piece of thin Wainſcot ( being ſtreight 
on one edge, and having one fide Plained imooth to 
ſet the Bevil ſtrokes upon Y about 14 Inches fong, 
and any breadth above two Inches, then laying your 
Ruler, one end at the Centre P, and the other end 
even in the Skew-back Line, clap the ſtreight edge 
of the Wainſcot cloſe to the Rule, fo that the lower 
end of the Wainſcot may lye a little below the Line 
AB, then take away the Centre Rule, but ſtir rot 
the Wainſcot, and laying a Ruler upon the Wainfcor 
juſt over the Line CD, ſtrike a Line upon the Wain- 
ſcot, then ſet one Point of the Compaſſes being at the 
width of a Courſe ( viz. 2 Inches) upon that Line, 
io that the other Point being turned about, may juſt 
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touch the treight edge of ve Wainſcot, (as you.did 
before in dividing the. Courſes) then make a. Prick 
on the Line on the Wainſcot, and: laying your Cen- 
tre Rule upon it, and-on the Centre P, draw a Line 
upon the Wainſcot. by the Ruler with a Pencil, or 
the Point of a Compaſs, and cut the Wainlſcot to:that 
Line, and make it ftreight by ſhooting it with a Plain, 
then your Wainſcot will fit exadly between any two 
Lines of the Arch;you may let it want the thicknels of 
one of the Lines, or ſome {mall matter more, which 
is enough. for the thickneſs of a Mortar ; The length 
of your Stretcher in this Arch may be 8 Inches and 2; 
and the Header 3 Inches and 4, but if your Arch be 
but 11:Inches in height, then make your Stretcher 
7 Inches. and an half long, 'and the Header 3 Inch- 
es 35 One piece of Wainſcot will terve both for the 
length of the Stretcher, and the length of the Head- 
er, making it like a long Square or Oblong, whole 
fides are 8 Inches 2, and 3 Inches and 3. 

Then take a Bevil, and laying the inner edge of it 
ſfireight with the Line A B, and the Angle of the Be- 
yil juſt over the Angle at A, take off the Angle that 
the Skew-back Line AE makes with the Line A'B, 
andA1et it upon the ſmoothed fide of your Soramering 
Mould for the Bevil troke of your firit Courſe; then 
drawing your Bevil towards E , treight in the Line, 
until the Angle of the Bevil be juſt over the Angle 
that the ſecond Sommering Line makes with the Line 
AB; when it is ſo, draw the Tongue of the Bevil to 
lye even upon the lecond Sommering Line, (in brief, 
cauſe” the Bevil to lye exatily on the Line A B, and 
on the {ſecond Sommering Line) then take up your 
Bevil and lay it on the Mould, and ftrike that Beyil 
'Line on the Mould with the Point of the Compaſſes a- 
2 ISS: bout 
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bout half a quarter of an Inch diſtant from the firſt 
and that is the Beyil of the underſide - of the ſecond 
Courle ; proceed thus until you come to the middle 
Line EF, but after you have fet 3 Bevil Lines upon 
your Sommering Mould, leave about 5 of an Inch be- 
tween the third and the fourth, and ib likewiſe be- 
tween the 6th and the 7th, and the gth and 1orh, 
which will be a great help to you in knowing the 
Number of each Line on the Mould. 

The Moulds for the other. half of the Arch, name- 
ly EB, are made after the ſame manner, but the Arch 
is deſcribed from a Centre beneath P,-as*Q, which 
cavſeth a leſs Skew-back ( viz. BD.) i of 

he diminiſhing of the 5ommering Mould'to any 
Skew-back may- be found by the Rule of Three, by 
dividing a Foot into 10 equal parts, andeachiof thoſe 
into 10 parts, ſo that the whole Foot may contain 
100 parts, then proceed thus. The upper Line CF, 
will be 309, that is, 3 Feet and almoſt one Inch, and 
the lower Line AE will be 252, that is, 2 Feet and 
an half an 772; and the upper part of the Sommering 
Mould will be 17 almoſt, that is, two Inches of ſuch 
whereof there are 12 in a Foot ; having theſe three 
Numbers ( viz.. 309, 252, 17 ) work "according to 
the Rule of Three, and you will find 13 and S of 100 
parts, that is almoſt 14. (ſuch parts whereof there are 
100 in a Foot, Line mealure ) for the breadth of the 
lower part of the Mould. 


You may likewiſe find it Geometrically thus. 


Having drawn the upper Line and under Line of 
the Arch, as CF and AE, and drawn any Skew-back, 
as ſuppoſe AC in [Fi7 ,X. ] makeat diſcretion the 
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le GCH in ['F5g. XI. 7] then take the I 
CF, and ſet it from:C to F, alſo take the ; 
er Line - AE, and ſet it from C to E, and drawthe 
Line EF, then take the thickneſs of :your Brick, 
which ſuppoſe to be 2 Inches, and ſet it from F to G, 
and draw GH. parallel to FE, I ſay FG is the 
breadth-of the upper. part of the Sommering Mould, -. 
and E H the breadth of the lower'part. Then make 
your Sommering Mould true to'thoſe two Lines, anl 
inning in the \middle Line FE, deſcribe the 
ſtreight Lines by the Mould from the Key FE, until 
you-come to. the Skew-back AC, and then take off 
the Beyil Lines, and ſet them on your Sommering 
Mould ; with which I conclude this Firſt Book of Gee : 
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P m-0-Pc<; 


Of cuttmg a right Lime in extream and mean 
Proportion. 


Et there be deſcribed a Square A BCD, 
and let cach fide be divided in the middle 
in E,F,G,H; and FE, GH, being joyn- 
ed, they will cut each other in the Centre 

of the Square at I. Likewiſe from the Centre D, 

ket there be deſcribed a Quadrant DA C, cutting FE 

and GH in K and X. | (+4 

Laſtly, Let EX be drawn; I ſay EX is equal 
20 the. greater Segment of the right Line EF, -orof 
the ſide A B, being divided in extream and mean 
Proportion, 2 | | 

Let F X be drawn, and with that Semidiameter 
deſcribe an Arch of a Circle Xz, cutting F E_ in z. 
Likewiſe with the Semidiameter EX,deſcribe an Arch 
of a Circle Xy, cutting the ſame FE in y, and let 
the right Lines Xz, Xy be drawn. 

Now the Angle EzX, is equal to thoſe two 
Angles zF X,.F X z,. becauſe thele two Angles are 
within , the other is without the Triangle. z FX. 

wk 2 iy Again 
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Again,the ſame Angle E z X for the ſame cauſe. is e. 
qual to the two Angles Xyz, yXz. And Xzy 
and FXz are equal. Wherefore alſo the two Angles 
| XFz, and zXy are equal to one another. 

Therefore the two Triangles FX z, y X z have two 
Angles equal to two Angles of the Triangle zX y, 
and by conſequence three to three. Therefore they 
are Equiangled. Whereforc,as XF or EX, to X 2; 
ſois Xz or Xy, to zy. Therefore Xz (orXy) 
is a mean Proportional between EX (or Ey)@&zy. 

ln the right Lines E X, FX, let there be taken 
Er, Fs, and either of them equal to Ez, or F y. Let 
rs, and sz be joyned. Then rX, Xs will be equal. 
Alſo rs will be parallel to the right Line EF; and 
therefore the Altern Angles rsy, Fys, and likewiſe 
the Altern Angles sry, Ezr, areall equal to one 
another; and Es yr, and E zsr, will be Rifombuy's 
both alike. Therefore the right Lines Fs, $sz, ry, 
rE, Ez, Xy, are equal to 6ne another. 

And becaule it is = 
manifeſt that XR y is B n 
a mean Proportional 
between Ey and. FR, 
zy;allo F y, (equal , So... 
.to'Xy) will be a +* 6-36 —JH 
mean Proportional _ 
betweenEy andzy. | 

Therefore it will | | 
be, as Ey, to Fy, A we. 


lo Fy, to zy; and Prop.1, 
beng Compounded , ge" 4 


v4 


as Ey more yÞF, 
(thatis EF)toFy 


-more yz (thatis Fz or Ey) ſolikewiſeis Ey, to 
Ez. | hereiore EF is divided in z and y, {© that 


the whoic Lin EF, apart Ey, and the remaining 
part Ez; Lizewiſe FE, a part Fz, and the remain- 
ing part F y, are continual Proportionals. . There. 
fore Ey, tt is EK, is the greater Segment. of the 
right Line E ©, being divided in extream and: mean 


Proportion, which was to be demonſtrated. Let him 
reprehend it that can. 


ANIMADVERS. 


To him that rightly conſiders, it is a Paradox : Nei. 
ther Euclid nor any other hath taught this. Who 
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ever thought, that right Line which joyns half one | - 


fide of the Square, with one third part of the Qua- 


drant tnſcribed within the Square; -to be the greater 
wo”; Segment'iof the fide cut in 


 Extream and mean .Pro- 
portion? Thoſe Segments, 
of all hitherto, have been 
deſigned after/ this-man- 
ner.” Produce the right 


; A. Line FE in, M, fo: that 
þ of IE; EM may be-equal, 

| and: I M equal tothe fide. 
: Moreover from the Cen- 


A WOT 
Prop.1, tre M, with the Radius 
— MH or MG, deſcribe 


| an Arch of a Circle, it will 

{ cut off a part from EF 
( ſuppole Ey ) equal to 

the greater Segment. Byt 

that the right Line E X 

ſhould 


« Aa a> #uS #AKA4<4 am Sa: A. Rs A. 
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ſhould be equal, they never , nor any one did de- 
clare. Therefore, Reader, beware left thou truſt too 
much in an uncertain thing unadviſedly, for as much 
as we take things near the truth for true things. Ex- 
amine the Demonſtration, and confer with true or ſurd 
Numbers, or conſult Algebraiſts, 


GConSECT. 1k 


He Lines sy, rz, being drawn about, will make 

the Figure of a Pentagon ( viz, afive ſided Fi- 
gure) Xsy zr, Equiangled and Equicrural. For the 
Angles Xsr, Xrs are cqual, becaule the right Lines 


| Xs, Xr are equal; and either of thoſe Angles are e- 


qual to the. Angle at F, becauſe sr, Fy are Paral- 
lels; and the Angles rs z, rsy are either of them 
equal to the ſame Angle at F, becauſe Es, Fr are - 
Rombus's alike. Allo the Angle yX z appears to be 
equal to the Angle a: 7 Likewiſe the Angle Xzr, 
is equal to the Angle + xz. becauſe rz, Xy are Pa- 
rallels. Laſtly the Angles Xzs, XN yr, are equal to 
the ſame Angle yXz, becauſe the Bales Xs, Xr, 
yz -are equal. 


ConsEot. MN 


He Square of the greater Segment E y, is equal 

to two Squarcs ( towit) to the Square of the 

right Sine of 30 Deg. and to half the Square of 
lo many Deg. of the Line of Chords. For El is e- 
qual to the right Sine of 30 Deg. And becauſe ( the 
Chord XK being drawn \ the Triangle XK 1, is 
made Equicrural and right Angled, the Square of XI 
will be half the Square of the Chord XK; therefore 


EY, 
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Ey, thatis, EX being Squared, contains as much as 
the Square of EI and X1 added together. 


CONSECT. 


B F C 
4 
yy 
GX — 
2 
LINE 
A D 
| eProp. 1, 
M 


[I]. 


Ry is the half of 
Fl: cut FI in the 
middle at t; there- 
fore becauſe F y more 
yl, and It more tF 
are equal; By how 
much Fy is greater 
than F t, by fo much 
tl is greater than 
y1I; But F y 1s great- 
er than Ft, by fo 
much as ty is. 

Wherefore alſo tT, 
that is Ft, is great- 
er than yl, by the 


{ame quantity ty. And Ft isdivided in K, as tI 
in y. For becauſe Fy more yI, and IK more 
KF are equal; by how much F y is greater than IK, 
ſo much is FK greater than yl1. 

Therefore when as F rt, is made equal to t y more 
y1I; Ft will be divided in K, as tl in y. 

Wherefore tK is equal to yI; and Ry equal 
to FR more yl, Therefore Ky is equal to the 


half of F1. 
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PROP. 


One Segment being given of a right Line di. 
vided in extream and mean Proportion, to 


find the other. 


EO the right Line given be A B, being the great- 
er Segment of any right Line. Cut AB in the 
middle in D, and from the Centre D, with the In- 
terval ( or Semidiameter ) AD, deſcribe the Circle 
AFBE. Then to the Point A, raiſe a Perpendicu- 
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lar AC, equal to the given Line AB; and through 
the Centre D, draw a Line to the Concave Periphery 
CE, to which let A G be made equal. 

I fay the whole Line A G, hath the ſame Propor- 
tion to A B, that AB hath to BG. For, hecauſe 
( by the 36 of the third Book of Exchid) as E Cy. is 
to EF; fois EF, to FC, Allo as AG, together 
with his equal EC, is to AB and his equal EF, 
ſo will A B, be to BG, and his equal F C. Where- 
fore ( by the definition of extream and mean Propor- 
tion) the right Line A G is divided in extream and 
mean Proportion-in the Point B. 

Again let BG be the lefſer Segment of any right 
Line. Cut BG the given Line in the middle in C. 
And from the Centre C, with the Semidiameter CB, 
deſcribe a Circle BMG, In which circumference, 
the Quadrant BM being taken, draw by the Point 
n the right Line MK, ſo that Bn bea third part 
of the given Line BG. Then-draw BK and GK, 
and in the Line BK, take a part Bo, which ſhall be 
equal to the right Line Bn, draw the Line o—n, to 
which let there be a Parallel Line drawn,. BL, cutting 
GK being produced in L. Finally, raiſe a Perpen- 
dicular to GL in the Point L, which will cut GB, Þ 
being produced in D. From the Centre D, with the 
ſpace DB, deſcribe the Circle BLA, I fay, GA is 
to AB, as AB to BG. 

For becauſe the Angle BME inſiſts in the cir- 
cumference of the Quadrant BM, it will be half a 
right Angle, and being drawn from the right Angle 
BKG, it leaves half a right Angle nKG. And be- 
cauſe the Angle BKG is divided by the right Line 
nK in the middle, the right Line Kn, will cut the 
right Line B G, ſo that as Gn, is to nB; ſo will GRP 
be 


ww we. WU Þ'. 


3 
beto KB (by the 3 of the 6 of Euchd.) But G 
is by Conſtruiori double to Bn. Therefore alſo G 
is double to KB. And becauſe Bo is put equal ta 
Bn, the Angle onB will be equal to the Ange 
Bon. And becauſe no and: BL are parallels, the 
Angle L BD will be equal to the Angle 0 nB. Like- 
wiſe becauſe LD and KB are Parallels and Perpen- 
diculars, the Angles DL B, and Bon will be equal, 
Likewiſe Bon and Bno are equal. Therefore 
DLB and Bno are equal. But Bno and DBL 
are equal, therefore DLB and DBL are equal. 
Therefore alſo the right Lines DL, DB being Chord 
Lines are equal. Likewiſe the Circle deſcribed with 
the ſpace ( or Semidiameter ) D B will paſs by the 
Point L. And becauſe DL isperpendicular to GL. 
GL toucheth the Circle BLA in L. Therefore it 


—_— 


——— —— «©. 
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will be ( by the 36 of the 3. of Euclid) as GA to 
GL, ſo GL to GB, And AB is equal to the ſaid 
GL. (For whereas the right Line GK is double to 
the right Line BK , ſoalo the right Line GL, will 
be double to the right Line ED.) Therefore in the 
fame manner the right Line B A is double, and for 
that cauſe equal to the right Line GL. Therefore 
alſo it will be as GA, is to AB; ſo AB to BG, 
and by conſequence we have addcd the other Segment 
of the right Line given, &c. which was to be done. 
ANIM A DV. 

I ſee not wherefore he hath invented this new way 
of cutting proportional Lines, unleſs perhaps from this 
he thought to find the greatneſs of the Circle, which 
he ſhould ſeek for, by comparing the power of the 
greater Segment, with the power of the Semidiame- 
ter, not before known. 

The Quantities of theſe Segments, nor the Squares 
of them cannot be exprefſed accurately by Numbers. 
But their Proportion comes very nigh to the Pro- 
Portion of 5 to 3; for if the ſide AB be 8 parts, 
the greater Segment will be almoſt 5, and the leſſer 
Segment almoſt 3 3; for 8, 5, 35 are continual pro- 
portionals; But they make a Line greater than the 
right Line AG by # part of the twenty fifth part of 
the Line A B; So that the difference of the whole Line 
and his greater Segment, is a ſmall matter greater than 
& parts of the whole ſide, and the greater Segtnent leſs 
than five eighth parts; but how much lels is not eaſie to 
be diſcovered in the Diagram ( being it is {miall. ) 

Alſo-becauſe that greater Segment fubtends + parts 
of the Quadrant AC, the difference of the Segment 
from the Arch which it ſubtends could not caſily be di. 
Ringuiſhed, 

PROP. 
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Pro Þe. II. 


Of Regular Polygons. 


In a Circle given to deſcribe a Regular 
Heptagon. 


WA Hatfocver right Line, ſuppoſe AB, let it be 
cut in eight equal parts, whereof let AE be 
ſeven, _ Then from the Centre A, with the Semidia- 
meters AB, AC, deſcribe two Circles. Moreoyer, 
take one eighth part of the Perimeter of the out- 


] 
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** ward Circle (to wit) BD (which is eafily done) And 
draw-the Line A'D, cutting the- Inner Circle in E, 
which willTut off the eighth part of it CE. 

_ Divide the Arch BD in the middle in a, and draw 
the Chord Lines Ba, aD; likewiſe in the Arch CE 
apply the right Line Cb equal to B a, and again bc 
equal to the ſame Bu or 4D, for they are equal. 

I ſay a right Line Cc being drawn, is the fide of a 
Heptagon in the Circle CE. For becauſe AB is to 
AC, as 8 to 7; ſfoalſo the Perimeter of the Circle BD 
' to the Perimeter of the Circle CE will beas 8 to 7. 
Alſo becauſe the Sectors ABD,and ACE are alike, 
and the Triangles ABD, ACE are alike, both the 

Arch BD to the Arch CE, and the Chord BD to 
the Chord CE will be as 8 to 7. 

For the ſame cauſe the two Chords B a, a D, will be 
» C3, 5E the two Chords of the half Arch CE, as 

tO 7. h 

Now becauſe (by conſtrution ) both the Chords 
Ba, 4D, and the two Chords Cb, bc, cither to other 
and between themſelyes are equal, and thoſe Chords 
will be to the two-Chords of half theArch CE,as 8 to 7. 
And likewiſe for the ſame reaſon the Arch Ce to the 
Arch CE as $to7. Alſo take Ab, Ac, and draw 
them through to the outer circumference in 4 and e, 
thoſe two Chords Ba, de, will be to the two Chords 
Ba, aD, or Cb, bc as8 to 7. 

Again cut the Arch Ba in the middle in f, and 
draw A f cutting the Arch CE in g, and draw the 
Chords Bf, Cg; likewiſe cut the Arch BJ in the 
middle in k, then draw Ak cutting the Arch CE 
in +, -the Chord Bk will be to the Chord Ch, as 8 
to 7. And by conſequence, four Chords Ch to four 
Chords Cg, as8 to7. Likewiſe if two Arches Gi 

| an 


Ly | 
® . 
= - 
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and Cy becut in the middle, and their Biſcgments/ 
cut ad infinitum, every Chord of thole, to every Choxd: 
of theſe, will bein proportion, as 8 to7. But the 
Chords thus taken infinite in any Arch are (all toge- 
ther) the Chord of the ſame Arch. . Wherefore the 
Arch Cc is to the Arch CE, as8to7. And the 
Arch Cc is the ſeventh part of the whole Perimeter 
by C. Therefore a right Line being drawn Cc, is 


the ſide of a Heptagon in the Circle by C. Likewiſe 
the right Line Ae being drawn, will cut the feventh 
part of the Perimeter by B. 

| E 2 For - 
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"For if every one of the Chords to' every one of the-. 
Arthes which they fubtend are not equal, thoſe ſeveral 
Arches and their Brſegtnents: may be again Biſedted,: 
which is, contrary to the Suppoſition. Therefore the 
ſide of a Heptagon is fonnd, which was propoſed. 


CONS$SECT,;':1I.: 


From this Demonſtration appears a method of find- 
ing the ſeventh part of an Angle given. For if to an 
Arch given, of what limits ſoever, be drawn ſtreight 
Lines from the Centre of the Circle; moreoyer the 
Semidiameter being divided into 8;parts, and 7 of 
thoſe parts being taken, with that ipace,. and upon 
the Centre aforeſaid deſcribe a Circle, the greater 
Arch will be to the leſſer, as 8 to 7. Wherefore two 
Arches of the greater Biſeted, to two Arches of the 
lefler Biſced will be as 3 to 7. Likewiſe their Chords 
will be as 8 to 7. Therefore two Chords of the great- 
er Arch being applyed to the lefler. Arch, will deter- 
mine the exceſs of the feyenth part of the leaſt Perime- 
ter, above the eighth part of the ſame Perimeter. For 
it ismanifeſt that the Arch De, -is the ſeyenth part of 
the Arch Ce. For whether the Arch of the Perime- 
ter be divided in ſeven parts, or more or lels, the de- 
monſtration will always be the ſame, 


CC ONRSRCT. IN. 


An Arch being deſcribed with the Radius BC, is 
equal to the eighth part of a Perimeter of a Circle, 
whoſe Radius is AB. And to the ſeyenth part of the 
Perimeter of a Circle, whoſe Radius is AC. And to 
a {ixth-part of the Perimeter of a Circle, whoſe Radius 
1s & parts of the right Line AB, &4. © 
STEELY. | | Let 
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Let us experience this our Methad in known Poly- 
gons, an41 ſee whether or no by this, the ſideof an E- 
quilateral Trjangle may be found from a Tetragon, 
( viz. a Square,) .... ET 6 "9 4 

From the Cen- 
tre A, deſcribe Fi 
the Circle BCD, Þ | 
whoſe Quadrant W-4 4 
is BD. Then [\.. 
draw the Chord _. \ "AE " 
Line BD, which [ 


is the ſide of a T 
Square inſcribed ., Froph 3- \/ 


within that Cir- 4 
cle. | 


From the ſame | PEE Soee” 
Centre A, with | 
theSemidiameter =- 

AE, (which let 

be to AB, as 3to4,) deſcribe the Circle EF G; 
then the Circle by B, will be to the Circle by E, as 4. 
0 3, g 

Let the Quadrant B D,. be<cut.in two in the mid- 
dle in C, and let the equal Chord Lines BC, CD be 
drawn. Then draw AC cutting EG in F, the 
Arch EF will be the eighth part of the Perimeter by 
E, and equal to the Arch FG. 

Therefore both the Arch and the Chords B C, CD 
will be to the Arch, and to the Chords EF, F G, as 


tO 3, 

Then from the Point E in the Circle drawn by E, 
apply E H, HI, being the two Chords BC; CD, either 
of theſe being equal to either of thoſe. Wherefore 
the two Chords E H, H 1, are to the two Chords EF, 

E 4 | FG 
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FG as4 to 3. That is, as the Arch BD to the Arch 
EG. Wherefore as the Arch EI to the Arch 'E G; 
ſo is 4 to 3, Therefore the Arch GI, is the third 
part of the Arch E G, that is, a twelfth part of the 
whole Perimeter drawn by E; and the Arch E1, a 
third part of the ſame Perimeter. The Demonftrati- 
on is the ſame which concerns the Heptagon, which 
you have before in Pap. 5o. Therefore the Chord 
ine EI being drawn, is the fide of an Equilateral 
IJriangle in the Circle drawn by E. | 
' Again let ui try the ſame method from a Hexagon to a 
Pentagon. _ 
From the Centre A, with the Semidiameter AB 
deſcribe the Circle. BCD; and in that circumference 
from the Point B, apply the Chord Line BD equalto 
the Semidiameter A B. | 
Then the Chord Line BD, will be the fide of a 
Hexagon drawn in the Circle by B. 
| In the Se- 


midameter 
* AB, take 
AE;which 
muſt be to 
AB, as 5 
to 6. And 
from the 
fame Cen- 
tre A,with 
theRadius 
A-E de- 
ſcribe the 
circleEFG 
Ther the 
- nee rowantoooy— a” Heuer 


by 


«ad 
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' by B tothe Perimeter by E, will beas6 to 5. Let 
BD be cut by a right Line AC ( cutting the Circle 
drawn by E, in F) inthe middlein C; and let the 
Chords BG, CD be drawn, equal to which apply 
| the Chords EH, H1, in the Circle drawn by E. Then 
are the two Chords EH, HI, to the two Chords 
EF, FG, as the Arch BD to the Arch EG, that is 
as6 tox; and the Arch EI, to the Arch EG, as 6 
to 5; and the Arch GI is a fifth part of the Arch 
EG, that is,the thirtieth part of the Perimeter; and the 
whole Arch E1, fix of -thole thirty parts (that is, a 
fifth part) of the whole Perimeter drawn by E. The 
Demonſtration is the ſame as in the Heptagon. There- 
fore the Chord Line E1, is the fide of a Pentagon 
drawn in the Circle by E. 

Cor. 1. Therefore the ſide of a Pentagon may be 
found without the work of cutting the Semidiametet 
in extream and mean Proportion. . | 
\ Cor. 2,, As from the outward Circle to the inward, 
the Demonſtration hath proceeded hitherto; ſo like- 
wiſe it may proceed from the inward Circle to the out- 
ward. As from a Triangle given, may be found a 
Quadrat (or Square) and a Pentagon from a Square, 
and a Hexagon from a Pentagon, and ſo of the reſt. 

For to the (ide of a Pentagon given EI, the. two 
Chords EH, HI are given. Wherefore if to the 
Semidiameter AE, be added a fifth part of the ſame 
Semidiameter (to wit) EB, and the Arch BD be 
deſcribed ; the two Chords EH, HI, will be equal 
to thoſe two Chords BC, CD, and equal each to 
other, and the Chord BD, the fide of a Hexagon in- 
{cribed in the Circle by B, 


PROD. 


P.z:0 ey. IV. 
Of the Proportion of crooked Lines, to crook. 


ed Lines in the circumferences of Circles. 


T. A* a Circle. is' deſcribed from: a Semidiameter 
with one Foot of a Pair of Compaſſes being 
fixed, and the other Foot carried about ; ſo alſo it may 
be underſtood to be deſcribed from a right Line given, 
being bent uniformly, that is, ſo as the Angles be al- 
ways equal; from which certain flexion or bending, 
if the Angles be conceived to be infinite in number, is 
deſcribed a Circle. For a Circle in its nature, differs 
nothing from a Polygon of an infinite-number of fides. 
And bending is a departing from ſtreightnels accor- 
ding to ſome Angle, which is crookednefs. 

2. And the crookedneſs of ſome to other ſome. is 
greater orlefler; and therefore crookecnels is. quan- 
tity, and belongs to the Subject of Geometricians, and 
chiefly to thoſe who write concerning the magnitude 
of a Circle,and the Inſcription of Polygons in a Circle, 
although concerning this thing, nothing hath been 
delivered to us from the Ancients. | 

3. What Proportion an Angle in a .circumference,to 
an Angle, in a circumference in the fame Circle hath, 
the ſame Proportion hath the crookedneſs of the 
| | oy a Arch to the crookednelſs of the leſſer Arch. 

or fince crookednels is no other thing-than a bowing 
(by an Angle in a circumference) from ſtreightneſs; It 
muſt be that the greater Angle makes the greater 
crookedneſs. From whence it follows, that the crook- 
ednels of Arches in the ſame Circle, be to cach other 
like their Angles. 

| 4. In 
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t; 


4. In divers Circles the crookednels of the greater 
erimeter, is lefs than the crookedneſs of the lefſer 
Perimeter, in the Proportion of the Radius to the Ra- 
lius, Of of the Diameter to the Diameter reciprocal. 
or in great Circles, as in the great Circle of the Earth 
no crookednels can be diſcerned in a long ſpace, but in 

Ring it is every where diſcerned ; therefore in indif- 
ferent Circles,the leſſer Circles have the greater crook- 
edneſs, for this very cauſe, becauſe the Diameter is leſ- 
ſer ; which is manifeſt by the light of nature. 

- $: (If the Proportion of an Arch in a circumference 
be the ſame to the Perimeter that the Radius is to the 
Radius) Any fame Chord ſubtends a greater Portion of 
his own Perimeter, than of a greater Perimeter, ac- 
cording to the Proportion of the greater Perimeter to 
the lefler. 

For the canſe wherefore the ſame right Line, ſub- 
tends a'greater part of the leſs Perimeter than of the 
greater, is the only and eſſential greater crookedneſs 
of the fame Line, being bowed in the leſſer Peri. 
meter than when it is bowed in a greater Perimeter. 
Therefore if the crookedneſls of a lefſer Arch to the 
cro6kednels of a greater Arch in a Semicircle be as 8 
to 7,. the Chord which ſubtends the eighth part of the 


$teater Arch, will ſubtend the ſeventh part of the Se- 


mi.-Perimeter of the leſſer (1 ſay in a Semi-circle, be- 
cauſe the crookednelſs of a Perimetef beyond a Semi- 
circle proceeds a contrary way, and becauſe the Sub. 


tenſes of the Arches, which together with themſelves 


ina Semi-circle encreaſe ; but beyond a Semicircle they 


all decreale. ; 

6. Alſo therefore an Angle in the circumference of 
alefſer Perimeter ( becauſe the Subtenſes are equal ) 
will-be to an Angle in a greater Perimeter, as the 
grater Perimeter to the leſſer. PROP. 
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Fro? 


A mean Proportional between the Semidiant}, 
ter of a Circle, and * parts of the ſame 
equal to = parts of the fourth part of thi 


Circle. 
Eſcribe a Quadrant 

ol # ofaCircleDA 
' and compleat the Quit 
drat ABCD; in th 
ſide DC, take DT be 
ing two fifth. parts « 
the fide DC, and bei 
tween DC and D 
let there be taken al 
mean Proportional DRE} 
{o that DC, DR, DT 
—- may be continual Pro- 
portionals; alſo deſcribe 
the Quadrantal Arches RS, TV; Then the Arch TY 

is two fifth parts of the Arch CA. f 

I ſay the Arch TV, and the right Line DR arc 
equal. ' | | 

Tet it be ſuppoſed that there is a right Line give 
equal to the Arch'A C, and from it deſcribe a Quz | 
drantal Arch (viz. with the right Line given being þþ 
Radius, deſcribe the fourth part of a Periphery ), the Þ 
Line DC, CA, and the Quadrantal Arch above C A 


are continual -Proportionals. ; 
Let there be writ a part DC,C A, the Arch above CA -—/ 


_—_— 


= 


| 


| 


Andunder theſe DR, RS, the Arch above RS —— 
Again under theſe * © DT, TV, the Arch above T'V — 


Thea 


Ty 
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Then the Antecedents to the Conſequents will be 
hrough all the Orders or Ranks forward, as the Semi- 
iameter to the Arch of a Quadrant, and backward, as 
1 Arch-of a Quadrant to the Semidiameter. 
Therefore as DC to RS, fois RS to the Arch 
TV; therefore DC, RS, and the Arch a- 
bye T V will be continual Proportionals. And be- 
aſe DC, CA, and the Arch above CA are like- 
iſe continual Proportionals, and have the firſt Ante- 
edent DC common; the Proportion of the Arch a- 
Sove CA tothe Arch above TV, will be (by the 
$ of the 14 of Euclid) in Duplicate Proportion of 
LA to RS; and for the ſame cauſe the Arch above 
MS, is a mean Proportional between the Arch above 
LA, and the Arch above TV. Now if DC be 
lSreater than RS, likewiſe RS will be greater than 
Arch above TV; and the Arch C A greater than 
) Uithe Arch above.RS. Wherefore, when as DC, CA, 
n Sd the Arch above CA are continual Proportionals, 
Ile Arch above TV, and the Arch above RS, and the 
rch above C A cannot be continual Proportionals, 
'ro-B$ecaule it is Demonſtrated to the contrary. Therefore 
IeDC is not greater than RS. 
IVF Again let RS be ſuppoſed to be greater than DC; 
hen the Arch above RS will be a mean Proportional 
are Setween the Arch aboye T V, and the greatcr Arch a- 
ove CA. Therefore the inconvenience will return. 
vel 3- Wherefore the Semidiameter D C is equal. to the 
u-Pirch RS; and by conſequence the Arch TV, that is 
ing Fo fifths of the Arch CA, and the right Line DR are 
qual,that is,a mean Proportional between the Semidi- 
- A Feter and two fifth parts of the ſame, is equal to two 
Ith parts of the fourth part of the circumference of 


F< Circle, Which was to be Demonſtrated, 


TY 


PROP. 


OS. Vn bt es or res, 
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Et there be deſcribed a Quadrate ABCD, anf 

let it be cut in the middle both ways by EF 

GH, alſo let it be cut by the Diagonals AC, B[ 
( concutring in the Centre 1.) four ways. 

Moreover, between D C and two fifth parts there 
of, let there be taken a mean Proportional DR, an 
join AR, cutting EF in 4, let it be produced unti 
it meet with the fide BC being produced in 6. 

I fay that the right Line Bb is Quintuple to (4: 
five times as long as) the right Line E 2, or the fi 
part of the Arch AC (or it may be thus xendreffÞ 
the right Line Bb is equal to the Quadrantal Arc 
AC.) 

Becauſe the Triangles ADR, ABb are alike, a 
the Arch of a Quadrant deſcribed from DR is eq 
to the ſide DC, or A B, likewiſe the Arch deſcrib - 
from AB will be equalto the right Line Bb. Ther 
fore whereas DR 1s two fifth parts of the Arch A( 
and by conſequence Bb five of thoſe fifths; Bb yi 
be five times as long as the right Line Ea, which 
the half of the right Line DR, and the fifth part 
the Arch AC, or the right Line Bb, Which 
to be Demonſtrated. 

Therefore if in the fide BC, be taken a part 8 
equal to E 4, that part Bz being five times repeat 
will end in 6, 


A Compenadions Expoſution. 


If two right Lines whatſoever have a mean PropiÞ ſic 
tional between them, which is equal to the fide AF'T] 
it will be as the Arch AC to one of them, 1ſo reqFeq 
| proca” de 


[UMI} 


ocally the other of them will be:to two fifth parts 
of the ſame Arch AC: as in example, becauſe the 
fide AB is a mean Proportional between the Arch 
AC, and two fifths of the ſame ; and the ſame a mean 
Proportional between the Diagonal Line AC, and 
" the half of it DI, The right Angle under the Arch 
AC, and two fifth parts of the ſame, will be equal to 
the right Angle under BD, and the half of i DL 
ny Therefore as the Arch AC isto his Diagonal AC, 
S or BD, ſo will the half Diagonal DI be to DR. 


And as the half of the Arch AC, tothe half of the 
Diagonal, fo is the half Diagonal to DR. 


rel CONSECT. 


US From hence appears the magnitude of the cighth 

art of the whole Perimeter. For if to the right Line 
DR, be added R z, being a fourth part of DR, the 
US whole Line D z, will be five of thoſe ten parts, that 
WS "is half the Arch AC. For when as DR is two fifths, 
ny that is, four tenths, D z will be five tenths. 


by P xz 0 *, VIL 


rt He ſame Lines continuing, draw the right Line 
| DF. Ifay DF is a mean Proportional between 
the whole Arch AC and his half. 
by Draw the right Line Rr parallel to the fide BC, 
ate cutting the Diagonal DB in r, and DF in 4. then 
becauſe DF cuts the fide BC in the middle in F, the 
right Line Dd will cut the right Line Ry in the 
middle in d. Let LN be drawn Parallel to the fame 
fide BC, cutting DF in e, and the ſide DC in N. 
AJ Then DN and NL will be equal, and cither of them 
reF'equal to the Semidiagonal DI, and NL will bedivi- 
caF"dd in the middle in s. There- 
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Therefore becaufe by. the Compendious Expoſition | 
the precedent Prop. Dz; DN, DR, are continual 
Proportionals; If with the Radius D z be deſcrit 
an Arch x f, it will cut the right Line NL in e; likes 
wiſe if with the Radius DN be deſcribed an Arch of 
a Circle NI it will cut the right Line Ry in 4.- ,' 
Then deſcribe the Quadrantal Arch N1OQ, which 
( as it is ſhewn )) will paſs through 4. Then. becauſe: 
DR is the Radius of a Circle, whoſe fourth part of 
the Perimeter is equal to the ſide DC; the right Line 
D4d or DN will be the Radius of a Circle, whoſe 
- fourth part of the Perimeter is equal to the right Line 
DF. But the right Line DN is the Radius of 
Circle, whole fourth part of the Perimeter is the Arch 
it {elf NIO. 1 
Therefore the right Line DF, and the Arch NIO 
are equal. And the Arch NIO isa mean Propo 
onal between the Arch AC and his half, therefore 
alſo the right Line D.F is a mean Proportional, &6 
which was to be Demonſtrated. | | 


Cor, If from a Point z be drawn a right Line z« 
parallel to the fide BC, cutting the Diagonal DB in 
c; Dc will be equal to DF. For DC will be 
mean Proportional between the double and ſimple 
Dz. Likewiſe it is made appear that Dz is equi 
to half the Arch AC. 


CONSECT. |. . 
5 


The Arch AC, that is the right Line Bb, is; 
mean Proportional between the fide DC, and tt 
Quintuple of ( viz. a Line five times as long as) th 
half ſide BF. Forſeeing that two fifths of the if 
DC, theright Line DR, and five of thoſe fifths of th 


EI: . KOSES  : og 
- fide DC are continual Proportionals; If the Proporti* 
on be continued, DR, DC, and the mean Proporttz 
onal between. DC, and the Quintuple of the half ſide 
-BF will be continual Proportionals. Therefoxe a Qua4 
- Crate being made or drawn from the right Line Bb, 
is equal to ten Quadrates drawn from the half ſide 
BF. From whence allo it follows that a Quadrantal 
Arch being deſcribed from the Arch AC, . being ex- 
- tended in a right Line, is Quintuple to the halt ſide 


Constcrt. IL. 


The ſame Lines remaining, to the ſide AD let there 
he added in a dire& Line D'g, equal to the right 
' Line Dz, that is equal to the Arch CL; moreover 
cut the whole Line Ag in the middle in þ, then from 
the Centre h, with the Radius h A, or -þ g, deſcribe 
the Arch of a Circle AY, cutting the fide DC in Y 
Then DY will be a mean Proportional between the 
ſide DCand Dz. And a right Line YQ being 
drawn Parallel to the ſide BC, cutting the Diagona 
DB in Q, Y.Q will be the fide of a Quadran 
( from Archimedes Demonſtration) equal to the Sedo! 
DCL, or an eighth part of the whole Circle deicry 
bed from the Semidiameter D A. 


ConsEcrTt. [1]. 


From hence it follows, that the Arch AC 1s equal tothe 
Compound of the ſide B G and a T angent of 30 Degrees. 
For becauſe DC is a mean Proportiopal between 
theArch AC and 'DR; ifto DR, and DC there 
be taken a third Proportional, it will be equal to the 


fide BC, together ith the Tangent of 30 Deg. | 
F But 
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But the Diagram muſt be renewed (or drawn anew) 
Therefore let ABCD be a Quadratec, and let it be 
divided into four qual parts by the right Lines E F, 
GH, alſo let it be divided into four equal parts by 
the Diagonal Lines AC, BD, concurring in the 
Centre I, Alfo draw the Quadrantal Arches AC, 
BD cutting EF and GH, in K and X. 

Produce the Lipes BC, GH, and let there be ta- 
ken the right Lines CL, HM, either of them being 
equal to half the ſide, and let BM be joined. Then 
BM being taken as a Semidiameter, with it, from the 
Centre B, deſcribe an Arch of a Circle, cutting BC, 
| being produced in ;. Then becauſe BL being {qua- 
red, contains as much as nine Quadrates (or $quares) 
made from the half fide, and LMHC one of them 
quadrates. Alfo the right Line BM, that is, Bs be- 
ing {quared (to wit, a quadrate being drawn with four 
Lines, each of them being the length of Bz) that 
Quadrate contains as much as ten Quadrates made 
from, the half ſide CH, and therefore Bz is equal 
to the Arch AC, or BD. 

Draw AK and produce it to the ſide BC in Þ; 
AP will bea Secant of 30 Deg. and BP a Tangent 
of 30 Deg. and AP the double of BP. To the fide 
BC add Ck equal to BP, and the whole Line BK 
will be compoſed of the fide BC and a Tangent of 
30 Deg. BP or Cz. X 

It remains therefore to be Demonſtrated, that z and 
k meet in the ſame Point. 

Let As be joyned cutting DC in R; and 
with the Radius DR, deſcribe a Quadrantal Arch 
R. r, cutting the Diagonal Line BD in T. 


From 
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| From the Centre T with the Radius T D, deſcribe 


an Arch of a Circle cutting BC in S, and produce 
ST to the ſide AD in S; thenare DR, DT, TS 
equals, | | 

Then becauſe AB isa mean Proportional. both be- 
tween AP and EK, and between Bz and DR, like- 


wife between the Diagonal BD and its half CI; it 


will be as Bs (or the Arch AC) to BD, ſo CI 
to DR or ST. Andlikewiſe as BD to AP, fore- 
ciprocally EK to DR or ST. Wherefore if there 
be taken in the fide B C, a certain right Line equal to 
EK, ſuppoſe the right Line By, and from thence to 
the ſide AD bedrawn yt parallel to AP, it will be 
as Bz to yr, fo By to | | 
Line yes will paſs by T, and y T will be equal: to 
ST, which is abſurd. Then BS is equal to ER 
and Ss equal to AP. Therefore becauſe AP is e- 
qual to DR, DK will be - _ to.S 5, Then 

Z a$ 


to ST. Wherefore the right 
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'as Bk to Dk, fois BS to ST. Therefore Bi and 


Bk are equals, which ;was propoſed. 
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ConsecrT. IV. 
From hence it follows, that the right Line HR 


(which is the difference whereby two fifths of the 


Arch AC exceeds the halffide DH) is equal to FK 
the verſed Line of 30 Degrees. 

For if in the fide AB, there be taken AV equal 
to EK, and with the Radius AV be defcribed an 
Arch of a Circle, cutting AP in Y, the Arch VY 
will be equal to the half fide BF or BY, and AY 
equalto AV; and therefore BY will paſs to x, and 
the fame BY will be a Tangent of 30 Degrees in the 
Circle, whole Semidiameteris AV or EK. Then 
produce. V.K to the Diagonal AC in z, V z will 
be equal to EK. Wherefore a Perpendicular being 


' dropt down from the Point S, it will paſs through z 


and 


f 
, 
e 
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and x; and By being produced to the ſide DCin di 
C4 will be equal to Cz. But Sx is equal to hal 
the ſide, and therefore z x equal to K z. 

In the fide CD, let there be taken the right Line 
Ca equal to DR, and let 4b be drawn parallel to 
the ſide BC, cutting z x produced in 6b, andlet Yb 
be joyned. I hen becauſe as Bz is (that is BC more 
the langent Cz) to the Secant Bd, fois BS to 
IDR, that is to 56; andas BC to the Tangent Cd, 
foVz to Sx; if in Sx produced, be taken 26 equal 
to Sx, zb will be a Tangent of 30 Degrees in the 
Arch-deſcribed from V z. | 

Then joyn V 6, it will be equal to theſide BC, and 
becaule zb is a Tangent of 30 Degrees in the Circle, 
whoſe Radius is Vz, and C4 a Tangent of 30 De- 
grees in the Circle, whole Radius is AB; Bd and © 
V b will beparallels;and joyn V b equal to the fide BC, 
and BC more C4 will be equal to the right Line Bz, 

Then becauſe it is as BC more Cd (that is Bz) to 
B4, ſo Vz to DR; and as the ſame Bz to Vb, fo 
Vb to DR, and Sb will be equal to DR. For theſe 
two Analogies can no way be conſtituted in any other 
Point of the right Line S x. 

Then the equals DH being taken from DR, and 
2b from $b, there remains HR, Sx, both equals 
but Sz is equal to FR. Wherefore HR, FK, are 
cquals, 

Cor. Joyn Rr it will pals by x. 

Alſo from hence it follows (V z being produced to 
DC in e) that the right Line Re is double to the 
difference between GB the halt (ide, and the greater 
Segment AB divided in extream and mean proportion. 
For ( by the firſt Cor. of this Prop. ) the fourth part of 
the ſide AB or DC, is equal to the right Line FR, 

; F 3 * together 
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together with the difference between the half ſide, and 
the $reater Segment of the fide. Wherefore half the 
ſide, that is, ae, is equal to the double of F K, and 
to the double of the difference between the greater 
Segment of the ſide and the halfſide. But aR is double 
to FK , wherefore Re is double to the difference be- 
tween the greater Segment of the ſide and the half (ide. 


PROP. VIII. 


Gaindeſcribe a Quadrate A B CD, alſo deſcribe 
a Quadrantal Arch BD; and to the fide BC, 
let there be added Ck equal to a Tangent of 30 De- 
Srees, and let the right Line Ak bedrawn, more- 
over itt the fide A B, let there be taken A# equal to 


/ 


/ 
FF 


—_ IT" o& 9” WIE * 
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the right Line Ac, being made equal to the greater 
Segment of the ſide AB (divided in extream.and mean 
Proportion ). I hen draw 4b parallel to theſide BC, 
cutting Ak in 6, 

I fay the right Line «6, is the ſubtenſe of two fifth 
parts of the Quadrantal Arch k m, deſcribed with the 
Semidiameter Bk, and thoſe two fifths equal to the 
fide A B, 

For becauſe Aa is the greater Segment of the (ide 
BC, being divided in extream and mean Proportion, 
it is alſo theſide of a Deragon in a Circle, whoſe Se- 
midiameter is AB (by the 4 Prop. of the 14. Elem. 
of Euclid ) and ſubtends the tenth part of the whole 
Perimeter, that is, a fifth part of the half Perimeter, 
that is, two fifth parts of the Arch B D, 

Therefore fince it hath been ſhewn, that the right 
Line Bk is equal to the Arch BD, it will be, as AB 
to Aa, fo Bk (that is, the Arch BD) to ab. 

Wherefore ab is the greater Segment of the right 
Line Bk divided in extream and mean Proportion. 

Apply to the Arch km, the right Line kp, equal to 
ab; Then the Arch k p will be two fifths of the Qua- 
drantal Arch k m, which is the firſt. But the Arch 
k m ( by the 4 Corol. of Prop. ) is equal to five half 
ſides of a Quadrate from AB. Wherefore the Arch 
k p is equal to the fide A B, which remained to be 
Demonſtrated. 


Conshicss:L 


If to the ſide B C. there be added a right Line C! 
equal to A 4, and from the Centre B, . with the Inter- 
val BI be deſcribed a Quadrantal Arch 1», alſo joyn 
Bp being produced to /z, in 9: The Chord Line !s 

F 4 being 
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* being drawn, it will be equal to the Arch & p, or the 
ſide AB. For (by the 5 Prop. of the 1 3 Elem.) the 
ſide BC will be the greater Segment of the whole 
B/. Wherefore the ſide BC ſubtends two fifths of 
the whole Arch /z. Therefore ſince the Angle k Bp 
is:two fifths of the Angle kB m, likewiſe / o will be 
two fifths of the Arch /7z. Wherefore the right Line 
lo which ſubtends the Arch /o, is equal to the ſide 
\ BC, and the ſame equal to the Arch kp. | 


ConsSsEcrT. II. 


From hence it is manifeſt that both the Quadrate jt 
ſelf ABCD, andall the right Lines from the Cen- 
tre A to the ſide BC (if the work be produced ) 
are cut from 4b ( if the work be produced ) in ex- 


BR  KOSES Tr 


tream and mean Proportion. For the Qyadrate 
ABCD is divided in the ſame Proportion whereby 
the fide AB isin a; likewiſe from the ſame 4b are 
divided all the right Lines drawn from A to BC 
(when the work is produced ) in the ſame Proporti- 
on whereby A B was divided in a. Wherefore ( by 
. the 2 Prop. of the 14 Elem.) they are divided in ex- 
tream and mean Proportion. 

Cor. From hence a manifeſt and brief method ap- 
pears of finding Proportional Segments of right Lines 
of what kind ſoever. . As for example, if the greater 
Segment of a Secant of 30 Degrees be ſought. Draw 
the Line AK, and let it be produced to the fide BC 
in G, which is the Secant of 30 Degrees; it will cut 
the rightLine 4b in 4, and Ad is the greater Seg- 
ment, and the reſidue is the lefſer Segment. Or elle 
the Seftion of a Tangent of 30 Degrees being ſought, 
which as aforcſaid is half the Secant, and the fide of 
a Cube inſcribed in a Circle, whoſe Diameter is AB; 

Take the halt of Ad, that is ad, it will be the 
oreater Segment, and the remaining part of the Tan- 
gent will be the lefſer Segment. Likewiſe, if AF 
be to be cut according to the ſame Proportion, draw 
AF itwill cut ab in e, and Ae will be the preat- 
er Segment, and eF the leſfer Segment; and the half 
of Ae the greater Segment of the half of AF, 


P rR o p. I X. 


To cut an Angle given, into any Proportion 
given. 


FE the Angle given be BAC, and let the Pro- 
portion given be as AB to AD, Let the 
Arch ADE bedeſcribed, and cut the Arch BC in 
the middle in F. Wherefore AF being drawn, it 
will alſo cut DE in the middle (ſuppoſe) in G. 
Then the Chords BF, DG being drawn, they will 
be between therlelyes as the right Lines AB, A D, 


Apply the two Chords DG, GE, to the Arch BF 
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in I and K, fo that the Chords BI, 1K may be equals 
to the Chords DG, GE, and either to other; alſo draw 
the Lines AI, AK, of which AK cuts the Arch DE 
in L, and AI cuts the ſame Arch in M. 


| 


UM 


ib. IL ROSES. 73 
I ſay the whole Arch BC being thus divided in K, 
at the Arch BC (or the Angle given BAC) is to 

the Arch BK (or to the Angle BAK, ) as the right 

N fine AB to AD. 

For the Chord BK is to the Chord DL, as AB 

o AD. Alfoas the two Chords BI, IK, to the two 
hords BM, ML, fois AB to AD. Butthe two 
hords BI, IK are by conſtruction equal to the two 
hords DG, GE. Wherfore the two Chords DG, 

E are to the two Chords D M, DL, as AB to AD. 

ut as two Chords DG, GE, to two Chords D M, 

ll DL, fo is the whole Arch DE, to the Arch DL; 

Which I thus make appear. 

If the Arches Bl and IK becutin the middle in 4, 
d b, likewiſe the Arches DM, ML being cut in the 
middle in c and 4d; and the Chords of the Biſegments 

n the Arch BK being drawn; likewiſe the Chords of 

the Biſegments in the Arch DL; alſo theſe will be as 

AB to AD, and they will always be lo, if the Biſeg- 

ments of the Biſegments proceed infinitely. Alfo the 

{ame is true in the Biſections of the Arches KC and 

LE. But the Chords of the Biſegments infinite in num- 

ber are equal to the Arch it ſelf. For if all the Chords 

were leſs than all their Arches, there might yet a Bi- 

{eion proceed ; which is contrary to the ſuppoſition. 
Therefore the Arch DE is to the Arch DL, as the 

Arch BC to the Arch BK, as the given Line AB, 

to the given Line AD, and ſo alſo the given Angle 

BACto BAK. Therefore the Angle given BAC 

Sutin K, in the Proportion given of AB to AD. 

Which was to be done, 


a. BY 


PROP. 
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PrnoO?P. XK | 


Of Sines, Subtenſes, and other Lines in thff 
Quadrant of a Circle. | 


| kgs Tangent of an Arch of 22 Degrees and £ ist 
qual to the exceſs whereby the Diagonal of 
Quadrate exceeds the ſide of the fame. 

Let ABCD bea Quadrate, and in it a Quadrafſ 
tal Arch Inſcribed B D, cutting the Diagonal A C if 
N. Then AN is equal to the fide AB. I ſay N(, 
is equal to the Tangent of an Arch of 22 Deg. 5. | 


B FP C 


Q A 
t 
= 


Prop. 
| gs K 


10. 11. 12. I 


Deſcribe the Quadrantal Arch AC, cutting t\ 
Diagonal DB in M: Alſo draw MN, it will be Þ 
rallel to the fide BC, and MN being produced t: 
both the ſides AB, DC, in L and O. Then DO wi 
be equal to the vine of an Arch of 45 Degrees, or 

thll 


UM 


he half Diagonal DI. Let the Quadrate ABCD, 
he cut by the right Lines EF, G H, interſeQting at I, 
zur ways. Then is DO a mean Proportional be- 
t\itween the whole fide D C and his half DH. Where. 
meas DC to DO, fois DO to DH, and like- 
wiſe the difference CO to the difference OH. 
Likewiſe CO and NO are equal, becauſe the 
Afigles at C and N are half right Angles. Where- 
Wore NC is in power double to CO; allo CO isin 
power double to OH (being double in power, figni- 
fies that a Quadrate whoſe fide is CO, contains as 
much again as a Quadrate whole ſide is OH);- for 
when the ſide DC is in power double to DO, and 
DC, DO, OH continual Proportionals; CO is in 
power double to OH; thereforeallo HO, OC, NC 
re continual Proportionals, becauſe N c is double in 
power to CO. 

Draw the Chord DN, then the Angle ODN will be 
in Angle of 22 Deg. 3. Alſo the Chord DN cuts the 
right Line GH in R, and HR will beequal to HO. 

Likewiſe becauſe RH, NO, NC are continual Pro- 
portionals in the Proportion of the fide DC to DO, 
he Chord DN being produced to the fide BC in P, 

ill cut the part CP equal to the right Line NC, 
ing equal to the exceſs of the Diagonal above the 
de. Wherefore a I angent of an Arch of 22 Deg. 3, 
s equal to the excels of the Diagonal, &c. which was 
0 be Demonſtrated. 

Cor. From hence it follows, that the right Line BP 
equal to the double of C O. For it from the Centre 


k 
: PIC, with the Interval CD an Arch be drawn, cutting 
ad (fvA in 4, aN will be double to IN, and A equal 
 wilſto NC, therefore when as aC, and BC be equal, 


or fikewiſe a N, that is, the double of CO will be equal 
fil BP, PROP. 
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Tangent of an Arch of 3o Degrees, together 
with a Tangent of an Arch of 22 Deg. *, ar 
equal to the ſide of a Quadrate BC. 

Divide the Arch MC in the middle in b. The 
either of the Arches Cb, b M will be an Arch of 2: 
Deg. 3, and Db will paſs by N. Alſo MK isa third 
part, that is, two fixths of the Arch CM. Then whe 
as MK isa thirdpartof MC, and Mb an half, theff* 
Arch MK. will be double to the Arch K 6. 


= 


T 
G 
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Then the Angle BDK is a fixth part of the Ang þ 


CDM, that is, a twelfth part of the right Angle. F 
Produce Db to the fide BC in P. \ 
Then becauſe the Angle AKD is two thirds, that , : 
is eight twelfths of one right Angle, and the Angle Fn 
KDP one twelfth ; If AK be produced until it meet 
D þ being prgduced, which will happen in P. i, 
where: 


pl 


gle 
aeet 
Fot 
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whereſoever it cuts in D þ being produced, it will 
make with it an Angle equal to ſeven twelfths of a 
right Angle, becauſe the Angle KAB is equal to 
eight tweltths,and the Angle KDP to one twelfth ; for 
the remaining Angle KPD will be ſeven twelfths of 
one right Angle;for when the Angle CPD is nine,and 
the Angle which the Tangent of 3c Deg. makes with 
his Secant.is eight, the remaining Angle will be a Com- 
plement to two right Angles, that is, to the three 
Angles BPA, APD, CPD. Therefore when as 


, the Angle CPD is nine, and the Angle D AK eight 


twelfths, the other Angle A PD will be ſeven, and 
all the three Angles together will be twenty four 
twelfrhs of one right Angle, that is equal to two right 
Angles, that is to the three Angles of the Triangle 
APD. Wherefore the Tangent of 39 Deg. &c. which 
was to be Demonſtrated. 


ANIMADFVERS. 
Thi Prop. hath long ſince been confuted by T ables of 


Sines, Secants and Tangents, calculated from ſeveral Ge- 
ometricians by Dr. Wallis. 

Whether 4r Hobbs or be # to be credited, ts left to 
the Readers conſideration. 

From hence it follows that BY, MN, NC, CP, 
KS, are equal between themſelves. For whereas every 
one of them is double to the right Line HO or IQ, 
they will be equal among themſelves. Befides BP is 
double to. GS, for it is manifeſt from this that AB is 
the double of AG. From whence it appears again that 
BP is a Tangent of 30 Deg. for AS, which is mani- 
ly equal to the Tangent of ;o Deg. is the double 
1GS 


PROP. 
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P LO >. X14 


A right Line which cuts the Baſe AK of an 
Equilateral Triangle from any Vertical 
Point in the middle, . is Seſquialter of the 

. Tangent of an Arch of 3o Degrees. 


Lo there be taken in AB, a Tangent of an Arch 
of 30 Deg. AT. Joyn D T cutting AKin V, 
and the right Line EK in X, and draw A X. Then 
the Triangle ATX will be Equilateral, and both the 
Angles AVD, and K'VD are right Angles; like 
wile the ſides AX, XD will be equal. And TX 5 
the double of VX. Wherefore DV is the Triple of 
VX, that is, Seſquialter (viz. once and an half) of 
- DX, that is, a Tangent of 3o Deg. which was to be 
Demonſtrated, The ſame Propoſition is Demonſtrated 


— 


B F P 'S 


Y 


| L = — 10 


V4 


by. Exclid in his. 18 Prop, of the -14 Elem. but betauſe 
it is too long to rehearſe in this place, let it be read 
qy him that doubts of the truth of it. : 475771 . 
,  Jorol. Therefore the right Line DV or EK, is 
Triple the difference between the fide, D C and the 

half Diagonal DI or DO; fox CO is manifeſted 

e to be equal to half the Tangent AT. 


The difference between the greater and leſſer 


7 Segment of the right Line divided m ex- 
t weam and mean Proportion, is double the 
: difference between the ſame right Line,and 
| Ss. right Live whoſe power #s to it, as 5 to 4. 
| FT Et thegiven F 

i L right Line 


*F  beABrtowhich i= 
: let there be put i 
at right Angles *Fm———=irmy | 
BF, | half of . Are = a ———— , 
the: given Line Res Of V4. 
AB, then draw A. 
AF, the power, | L 
whereof; is to:.. © 
the power of 6s 
the given Line, 
as 5 to 4, and 
to the power of ; 
BE.as ws. 1 OP. 
Note , That 
the word power A, by ] 
will be often 
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uſed, therefore by the power of 4 Live, -you are to un- 
derftand 'a Quadrate or 'Square made from the Line 
mentioned, each fide whereof is equal to the mention- 
ed Line, 'as if it.had been ſaid, a Quadrate or Square 
drawn from AF''( that is, a Quadrare, each' of its fides 
being:equal-to-AF? is to the Quidrate drawn from 
the given Line A B, as 5 to 4, and t6 the Qpadrate 
drawn from BFj as 5 to 1. .. , 

- With the ſmeral AF » deſcribe an Arch of a Cir- 
cle, cutting 'A'B- being produced in z. Then the 
Squarefrom theright:L.ime Az, js tothe Square made 
from the given Line AB, as 5 to 4, and to the Square 
from BF, as5 tor. . 

I ſay the difference between'the greater and the 

\ lefler Segment of the given Line A B, divided in ex- 
tream and mean Proportion, is the double of Bz. 

Divide 'AB in the middle in G; then A G being 
taken away from the whole Line Az; the remaining 
part Gz is the greater Segment of the given Line AB 
divided in extream and mean Proportion, ( by the 
1 Prop. of the 13 Elem. of Euclid). From the Point 

- A inthe Line AB take Az equal to G z; then-be- 

cauſe both A'G, GB, and Aa, Gz areequal, Ga, 

B z, are likewiſe equal; and becauſe A's is the great- 

er Segment, the lefſer Segment will be aB 

Therefore is G z the greater Segment, being great- 

er than 2B the lefſer Segment; The two right Lines 

Bz, G4 are equal between themſelves, - that is, the 

double of Bz. 

Therefore the difference between the greater and 

lefler Segment is double, &c. Which was to be. De- 

monſtrated. 
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If the Secant of an Arch of 4.6 Degrees bt eut 

| in extream and mean Proportion, the great-" 


er Segment will be equal to the — 
, thalof a Quadrate made from the Semidia« 


merer: 


Joh Quadrate from A B (to wit) ABCD, 
and Civide it-into 4 parts by the right Lines 
EF, GH, allo divide it into 4 parts by the Diagonal 
Lines AC, BD, all concurring in the Centre of the 
Quadrate at I; let there be deſcribed two Quadran- , 
tal Arches AC, BD), cutting the Diagonals in M and 
N,and the right ay , 
Line EFinK, | 

draw AR and | -—..._ 

produce it to | _ | 
the fide BC in | * 
P. Then AP is 
the Secant ,of 
the Arch BK, 
which is anArch 
of 3o Degrees; 
likewiſe BP is 
a Tangentof 30 | 
Deg. and the 
half of the Se- 


cant AP. | | | 
By the Points | 

M and N, draw A F. D 

the right Line 4 rr 
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LO equal and parallel to the fide BC Wherefore 
AL, or DO is equal to-the Semidiagonal Al. 


I ſay AL is the greater Segment of the Secant AP 
divided in extream and mean Proportion, 


With the In- 

terval AP de- 

2 ſcribe an Arch 

in 13-0hrat ... ofaCircle P y, 

-—— cutting AB pro. 
MF | Cuced in y. 

Od. / £7 From | the 

JI: Point y draw 

Fl ' yx parallel to 


"ha" 
Fo 


» # -'{ the ſide B C; & 
P dV 12 12:7" ; equal to half 
84 ZANE the Secant AP, 
- 6 's H that is, equal 
/ to the Tangent 

BP. Then Ax 
Prophay. ug being drawn, is 
In power Quin- 
tuple to (or five 
times as much 


A E 
as ) the right Line y x. 
- With the Interval A x deſcribe an Arch'of a Cir- 
cle x #, cutting AB produced in ». Wherefore (by 
Elem. 13 Prop. 1) y x (that is BP) being taken a- 
way from the whole Line A x, the remaining part will 
be the greater Segment of the right Eine AP (ot 
Az.) being divided in extream and mean Proportion. 
Likewiſe yx or BP being taken from Ay, the re- 
maining part AL will be equal to the Semidiagonal 
AI. 


For 
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For it is manifeſt by Prop. 10, that the right Line * 
BP is double to the right Line'CO or B L.- There. | 
fore vL'is' equal to yx or BP, and the remaining 
part AL the greater Segment of:the Secant AP,” or 
the right Line A y' divided in extream and mean Pro-. 
portion, Whfich was to be Demonſtrated. Ta 

Corol. From hence it follows, that the half Diago- 
nal AT 1s the greater Segment of half the Secant AP,.- 
that is, of a Tangent of 30 Deg: that is, of-a-ſide 
of a Cube inſcribed in a Circle, whoſe Diameter 

is AB. i 


PROP. XV. 


A Digreſſion concerning the Diſcord between 
the Computation of Lines, of Super ficies, 
and of Numbers in the Demonſtrations of 


Geometricians. 


Y the 5 Definition of the 5 Elem. of Euclid, Mag-' 
I nitudes are faid to have Reaſon or Proportion to 
one another, which being multiplyed may exceed one 
another, 

From which Definition it- is manifeſt, that Lines, 
Superficies, and Solids can have no Proportion amohg 
themſelves. For being multiplyed together in them- 

ſelves, they can never mutually exceed. | 

If notwithſtanding for a Line, there be uſed a ſmall 
right Angle, there may truly ſometimes a Proportion 
be found between a Superficies and that right Angle, 
though it be very ſmall; to wit, when two Quadrates 
are to each other as a Quadrate Number ta a Qua- 
G 3 drate 


B 
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drate Number. ' And one; is the meaſure. of the other, 
becauſtithey may be compared. 

-But' the :Quadrates, which are between themſelves 
as *Quiadrate: Numpers, are much fewer than thoſe 
- Which are-not as Quadrate Numbets, although both 
are ingumerable.  - "4 . 

_ -Therefote the Doarine concerning the Quantity of 
Lines, :s-a Science ſubſiſtent by it ſelf, and Yiſtin&t 
from the'Science of Superficies, ' and this. diſtin from 
the Science of Solids. 

*- Moreover becauſe all menſuration begins from a 
Point, arid a Point cannot be conſidered as Figurative, 
haw can a Point in a Quadrate Angle any otherwiſe 
be conſidered, than as a quantum common to the Qua- 
drate and, ſide of-it? For to conſider it as Figurative 
and not Figurative, is abſurd. 

"Beſides how can a Point, which is in the Centre of 
a. Circle, be accompted for nothing, when as it is di- 
viſible? For in how many parts ſoever any SeQor is di- 
vided, 'in ſo many parts likewiſe is the Centre divided. 
'» Perhaps ſome may ſay, without the known quanti- 
ty 'of Figures, 'very few of Theorems hereafter con- 
cerning the Proportions of Lines are Demonſtrable , 
beſides. Mechanick menſuration. But they err, Firſt, 
becauſe the Proportions of Lines between themſelves, 
andthe ConſtruRtion of. Figures, and: all their affeRti- 
ons of motion are delivered by Exclid, without the 
known {quantity - of a'Quadrate, or of any. other, Fi- 

ure, or the Proportion of Figure to. Figure. Neither 
_ tath any one attempted; to Demonſtrate. the, length 

of a Line, by the. magnitude of a_ Quadrate, before .* 
Archimedes; neither after him ( that I know.) be- 
ſides Extocaus, before Copernicss, truly neither hath he ' 
Demonſtrated. accurately. 
III gp, if, < Neither 


Neither do I ſay theſe things, becauſe I would ad. | 
mit Mechanick Operations for lawful Demonſtrations. 
But in every Geometrical Queſtion, I think it much 
moxe prudence before 'Mechanically, taeaſuring the 
magnitude ſought, as much as-may: be done with twuth 
to attempt the neareſt way, and afterwards 
into the cauſe of that nearneſs, which being found 
out will detett the truth or falſhond ;. than raſbly be- 
lieving of incertain reaſoging , or; the reckoning af 
thoſe, or the authority of others, who pronounce un- 
known things, eſpecially not only where the certain- 
ty of one, but of many Theorems are deſtroyed. A 
diligent Meaſurer declares more credible things by 
meaſuring, than he that reaſons from falſe Principles, 
and will deſervingly, ſcorn the Algebraiſts, that is, the 
Arithmeticians diſputing againſt meaſure, and ſaying, 
that the (ide of a Quadrate, and the root of a Num- 
ber are the ſame. | 

Alfo no man will think thoſe ſtudious of truth, who 
ſecing a Concluſion contrary to their own knowledge, 
although ſupported with very probable Argyments, 
are content to refiſt the ſole Demonſtration, and neg- 
le& the verity of the thing (which fometimeg proceeds 
from the debility of their own wit, or from the omiſ- 
ſion of ſome Propoſition, which the Demonſtrator ſup- 
poſed to be well known to Geometricians, eſpecially 
the chiefeſt of them) for theſe kind of men are not 
ſeeking the truth but vidory. 

What [I have ſaid concerning the incongruity of 
Lines and Superficies, will appear clearly in. the fal- 
lowing Problem, being propoſed to Xlgebrailts. 
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PROP, XVI. 


Eſcribe 'the Quadrate ABCD, and divide it 
(both ) with-the right Lines EF, GH, and 
with the Diagonals AC, BD, interſeCing in 1 four 


ways. ; 
. In FC being produced, take F K equal to the half 
of MF, nd joyn MK, then with the Radius MF, 
 deſfcribean Arch F 4, 
| - —— it will cut in d, fo 
q — F 3 that MF, Ma are 
. £ | equal. And MK cuts 
, the right Line Ed in 
G | 4, and the Diagonal 
I'D in b6, Allo MR 
; will paſs by. H. 
D < A -| Draw Ef Paral- 
. Tel' to I'D cutting 
| MK in f. Moreover 
i, with the Radii ME, 
7 M 1, deſcribe "the 
the Arches Ee, Ie cutting MK' in e and c. 
It is manifeſt from this Conſtrottion ; Firſt, that 
M4, aH, HK, are equals between themſelves. ' 
Secondly ( becauſe MI is double to ME) M6 
is double to MF. vi Fo 
Thirdly ( becauſe ME is the double of E a) Mf 
is the double of Fa; and ( becauſe M1 is double to 
FH) Hb 'is double to b a; and then it will'be as 
. Ha to'Hb, fo Ma, to Mf, as 3'to 2, or 9 t0'6. 
' Fourthly, It is manifeſt, that as well Kd as ba is 
J to*'ae, as 3 to1, andto He as 3 to 2, and fo like- 
wile fe will be to #e (towit) as 3 to 2, org to 6, 


and 
/ 


Prop. 16. - 


UN 


and therefore Cd being joyned is parallel to ID; 
therefore 4 H, Hb are equal.. | 

Fiſthly, lt is manifeſt, that MF, f6 are equal, and 
bK, d a, are equal 
Then M 4 is four times two, whereof MK is thrice 
_D@ GAAP | 

Wherefore MK is to Md or MF, asg to8. 

Then becauſe MK is Quintuple in power to F K 
or Mb, if FK be taken away from the right Line 
MK; the remaining part 6K (by Elem. 13 Prop. 1) 
will be the greater Segment of MK, or bd of Md 
being divided in extream and mean Proportion. | 

But bK is equal to da. Wherefore da is the 
greater Segment of M4 divided in extream and mean 
Proportion. * 

Then whereas MK is 9, Whereof M4 is 8, and 
Ma 3, da will be 5. And ſo the whole M4, his 
greater Segment 4 a, his lefler Segment M 4, will be 
in Proportion of the Numbers 8, 5 and 3; which at 
the end of the Second Propofition of this Book, I 
have ſhewed to be falſe; and it is againſt Euclid who 
hath Demonſtrated, that if the whole Line be rational, 
both the Segments of that Line be irrational; unleſs 
this Demonſtration be confated, there is no reaſon 
that the arguing from the powers of Lines be heard 
any more, No Line drawn obliquely between paral- 
lels ought to be referred to the Proportion of pure 
Lines; becauſe they may be conſidered either as Tri- 
angles, or as ſmall oblique Angled Parallelograms 
whoſe Longitude is not determined. For the Longi-. 
tude of a Figure is nothing ſurely beſides that which 
is called Altitude. | 


PROP. 
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The fide of an Tcoſabedron is equal ta the third 
part of the greateſt Semicircle in its qwn 
Sphear. 


fag the Quadrate ABCD and divide it in 
the middle by the right Line EF parallel to the 
fides AB, DC, alfo deſcribe a Quadrant A B D whoſe 
Arch will cut the right Line EF in K. Joyn AK 


ew 
{+ > 
po IRE 
A EI 59%. 2523% DD MM = 


being produced to BC in P. Then is BP a Tangent 
of 30 Degrees, to which add P& equal to the fide 
BC, the whole Line Bb will be compounded of the 


ſide, and a Tangent of 39 Deg. Likewiſe draw the 
Diagonal 


ſ 


Diagonal AC, which the right Line EF will cut in the 
Iniddle in 5. 


Joyn DK, and A KD willbe an Equilateral Tri 


e. 
=. fide AD take Ac a third part of it, and 
ioyn « IK, and produce it to the fide Bc in'e; and 
e will be a third part of FP, and therefore B « wil 
dea third part of the whole Line B 6 ( by Conſedt. 
+ þof the 7 of this. ) | | 
s | In the right Lines KA, KD, let there be taken 
e IKs, Ke either of them equal to & fourth part of the 
& IPiagonal A C, or the halt of A z, and joyn « C. 
Then the Triangle K « © will be Equilateral ; and its 
aſe « © will be cut by the right Line KE in the 
niddle, and at right Angles. 
Of the right Line BP, which is a Tangent of 36 
Degrees, and of two right Lines, whereof cither is 
qual to « ©, make the Iriangle «Cy; and Cy, « C, 
ll be equal. | 
By the three Points =, 6,7, deſcribe a Circle, whoſe 
tre is G, and Semidiameter G Cor G «. 
And becauſe EF or AB the Diameter of a Sphere 
to BP, that is, to «'y in power, as3 to1, « y 
ill be the ſide of a Cube inſcribed in a Sphere, whoſe 
Jameter is EF. And becauſe ( by the 14 Propoſiti- 
n of this) the fourth part of the Diagonal, is the 
reater Segment of the ſide of a Cube, divided in ex- 
am and mean Proportion; it will be ( by the 8 Prop. 
the r3. Elem.) that the right Line « C' is the fide 
Pentagon in the Circle; « © ; and-that fide of a 
ntagon one of the twelye Seats or Points of a Dode- 
edron- inſcribed-in the ſame Sphere with the lco- 
eqron, 
Compleat the Pentagon «60s, 


— 


—_— 


Draiy | 


go GEOMETRICAL Lib:ll 
Draw the right Line AF cutting the Arch AKC 
in f; andthe power of Bf will be (as is well known 


to Geometricians ) a fifth part of the power of the ſide | 


A B, or Quintuple in power to the Diameter of the 
Sphere. 5 9 Ping 02'S 
Defcribe a loof off with the Radius IH, being e. 
ual to BF, the Circle HL, in which the fide of an 
Equilatera Pentagon is H L.. Then HL will be the 
fide of an Icoſahedron in the ſame Sphere, by the 16 


Prop. of the 13 Elem. | 
| ks > 
_ F'e: PO oof & * % 
; 71 
| 14 ) 
FY, *o r | Free 8 3 : _ TY | 
WW Jp. Sl i EL 2 L* | 
17.--$ >«\} | 
F-00 ' ( 
; l- - » M O ——»R 
bs +4 MF 1 D 3 
HS | > | 
Then (by the 5 Prop. of the 14 Elem. of Claviwy! 
Edition) the right Line 'H L is the ſide of an Equilzy 1 
teral Triangle inſcribed in the ſame Circle. Inſcribeity 1 
the Circle «Cys, the Equilatersl Triangle « ({t 


Then «@ will be the fide of an Icoſahedron in ti. 


Sphere whoſe Diameter is-E F. 


Ly 


/ 


f 


- 
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(CE _It-is-to be ſheyn that the right Line. « C is equal 
wn | to a third part of the Semicircle whoſe Semidiametes 
def is BF, that is to the Arch BK, - which is a third 
the | part of -a- Quadrant of a Circle deſcribed from AB 
as & Semidiameter., 
 e-| + With the Semiidiameter Be, deſcribe an Arch ef, 
an} which take e*! equal to the Arch » C Then draw 
the(B.9 it- will be equal to «= C, that is, to the ſide 
16} Of an Icoſahedron in a Sphere,whoſe Diameter is EF. 
| Then with the R adius B9, deſcribe an Arch of a Cir- 
cle, cutting BP, it will give a fide of an Icoſahedron, 
which ſide if it be the ſame B e, will be a third part 
ef the right Lirie B 6, that is, a third part of the Arch 
AC, or the Se micircle above the Diameter EF. As 
5s maniteſtedeb,y Conſe. 3 of Prop. 7, 
JF Likewiſe a reaſon is to be given wherefore « C or 
// 4 B9 ought tcy be equal to the third part of the Arch 
PAC, that ic;, to the Arch CK. Which very reaſon 
may be more eaſily rendred by looking upon the So- 
lid Icoſah-edron it ſelf. But becauſe it cannot be ex- 
| pounded in a plain, the neareſt way is to deſcribe four 
Triang'ies, whereof twenty make the Superficies of 
an Ico'(ahedron, and in that Poſition wherein Clavin: 
dilpc;{ed them, at the end of the 16. Prop. of the 12 
= then thoſe Triangles are DMN, MNO, NQQ, 

OR. | 

In this Figure let the Pole of the Sphear be D, 
then the Points D, M, N,'O, Q, KR, will be in the 
v1#Y Concave Superficies of the Sphear and therefore the 
ui night Lines MN, NO, OQ, will not be in the 
be it ame Plain with the Points D and R, which are in 
« {1{ the Plain treight by the Diameter of the Sphear, 
1 th Wherefore the {ide of an Icoſahedron proceeds 
| itom the Pole D to the Pole R, by five equal right 

VINC5, 


Lines, to wit, from D to M, froni M tq N, from 
Nto ©, fromO to Q,, from Q to R. Andfirftin 
the motion from D toM, it is moved forward to. 
wards R. Apain from, M to N, it is not moved forward 


towards R. Thirdly from N to O, it is moved for. | 


ward, as much as from D to M. Fourthly from 0 
to Q it is not moyed forward tow:rds R. Fifthly 


from Q it is moved forward to the very Point R']. 
Therefore by five equal right Lines , which are the | 


fides of anlcoſahedron, is the motiori made from Pole 


—_ p\P 4 8 
; : ; C Wi / . | 
; wo T / | 
{14 . 1- ZH AY. | 
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to Pole, but by reaſon of the digreſſion to the neareſt 
Circles which divide the Superficies of the Sphear in 
_ Hive parts, the mgtion is made by the five ſides of at 
Icoſahedron. | 

But in the circumference of a Semicircle, the mo- 
tion.is made from Pole to Pole by three Arches, every 
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one 


| — | —_ = 


tibIL ROSES. _s 


one of them being equal to the Arch CK or BK. 
The motion therefore being taken away, which is made 
by. thoſe two ſides of an Icolahedron which move not 
forward, the ways by the three fides of an Icofahedron 


and by three Arches of a Semicircle, every one of 


which: being equal to the Arch CK, or at leaft by 
the Chords of thoſe Arches will be equal. But B will 
be found greater than the Chord BK. Wherefore 


* the Arches every one being equal to BK, are equal 


to three ſides of an Icoſahedron,and one to one. Which 
was to be Demonſtrated. | 

This kind of Demonſtration will be condemned (I 
know ſurely ) by Algebraiſts, and perhaps by others, 
who do not admit in Geometry, Arguments to be ta- 
ken from motioh, neither from meaſure. But to this 
and many other Geometrical Propoſitions, they can 
find out no other principles from whence they can tru- 
ly derive a certain concluſion, For Numbers (as L 
have often Demonſtrated ) are unapt for this thing, 
neither can they proceed rightly from Superficies to 
Longitudes, nor contrarywiſe, becauſe that Superft- 
cies and lengths are diyers kinds of Quantity. 
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PROP. XVIII. | 
A Circle being given to find a Quadrat equal 


to it, 


L.;* the Circle given, whoſe Quadrant is DAC, 
be inſcribed within a Quadrat ABCD; and - 


DLC thieei eighth. part'of the Circle. Cut the 
drat ABCD with the Diagonals AC; BD; Io 
with the right Lines E F, Ik, ing in 1, 


T 


= E. a 
9; | 
A 


—& 
F [on 


AW 


_ PO — —_— 


and dividing the Quadrat into four parts + both Ways; 
and draw DF cutting the Arch CL in P, and by the 
Point Þ draw YQ, cutting the Diagonal BDinQ 
then DY, YQ will be equal. 
With the Radius DF, deſcribe an Arch F c cutting 
the Diagonal BD in 6, ſothat DF, Dc may be F 


_ 


T 1.1: RO 88's; 


ays; 


the} 


n Q 


tting 


-£qual to the Setor D CL, whoſe Baſe paſfeth” nor 
| H 


1 fay the Quadrate from Y Q or DY is equal to 
an eighth part of the Superficies of the Circle CL. 

From the Point” c draw cz parallel to F Gur | 
ting DC. in z. Thenis z c (by the 6 Prop. of this) 
half the Arch A C, and therefore equal to the 'Arch 
EL-- ot Rs NO. 
In the Arch CL, take the Arch LV equal to CP, 
and-joyn DV, cutting YP in X; arid thethree Lines 
CYP, will be wholly within- the Seqtor-D CL; but 
the three Lines PQL are all without the ſame Sector. 

Likewiſe both the three Lines together are ( as be- 
fore I have ſhewn, and now will ſhew:) equal to the 
Settor APV. For becaule the right Line BC is cut 
in the middle-at F, and the Baſes of the Triangles 
DCB, DYQ are parallel; alſo the Baſis YQ is 
cut in.the middle in P, and the Triangles DYP DPQ 
are cqual. 

. Now DPL more PQL more CPY arcequal to 
DVL, or DCP { becaule DPL more PQL is 
equal to DYP.)) For DCV more DVP is equal 
to DCP, or DVL. | 

Wherefore DP L more PQL more CYP is e- 
qual to DCV. more DVP. 

Then both the equals D PL, DCV, being: taken 
away , there remains PQL more CY Q equal to 
the Seftor DVP.- And hitherto our Adverlaries con- 
ſent or agree. This alſo. they muſt condeſcend. to, 
( for it is manifeſt) thatif CYP, PQL, are.equal 
between themſelves, the 'Triangle DY Q, and the 
Setor D CL are likewiſe equal, RT 

And I had thought it Demonſtrated before from 
this, becauſe the Triangle whoſe Yertex is: D,, and 
Baſis parallel. to the {ide- B C, no Triangle ean be made 


by 
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by P; but the-force of the Demonſtration they have 

' nat clearly underſtgod. Go too then, we will pro- 

duce if it be poſſible, -a more clear Demonſtration. 

_ With the Radins D L, which is a mean_Proportio. 
nal between the ſide DC, and the half fide Dk, de- 
ſcribe an Arch of a Circle cutting DF in 6b, and DV 
ins, and DC inþ,, and by the Point'b draw e 9, 
cutting DC in e, and the Diagonal BD in q, and 
DV in o. Then the Setor DCP will be double 


B F C 
PF BD. a; 
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ENCE \-C24 | 
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of the Seftor D h b, as alſo of the four Lines CPb h; 
likewiſe the Triangle DX Y double of the Triangle 
Doe, it is likewiſe double of the four Lines YX oe. 
Wherefore the remaining Setor DVP is double to 
the three Lines C YP, and likewiſe double to the 
four Lines VPb;. And Dbz double to the three 
Lines 6 be, | 


Then 
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* Then when as the Setor DVP is double to the 
three Lines CYP, and the ſame equal to two thre, 
Lines, CYP, PQL:; then CYP, PQL mill bee- 
gual between themſelyes. 

Which was to be Demonſtrated. 2 47 64 
Therefore a (p_ is found (to wit 2 Quadrat 
from Y Q) equal to the eighth part of a Circle, to 
wit, to the Seftor DCL; and ſq is effefted the Squay 
ring of a Circle, nor now the firſt time, but mgny 
years ago ſufficiently Demonſtrated by divers methods, 

' From this Demonſtration likewiſe I have deduce 
the duplicating of a Cube, ſhewing that the four right 
Lines CB, zc, eq, and Ik are continual Proporti- 
onals. But neither have the Algebraiſts underſtood 
this; for the Savilian Profeſſor objets that the right 
Lines CB, YQ,, zc are not continual Propottio- 
nals, For if they were, likewiſe BD, DQ, Ds would 
be Proportionals. Let it be ſuppoſed, as he faith, di- 
vide the Line BC in five parts, the Square from the 
whole Line is 25, and the Square ( or Quadrat } 
from BD (whereas it is the double of it, that is, .of 
the former Quadrate) 50. The Quadrate from DQ_ 
40, the Quadrate from Dc 32, and therefore the 
Quadrate from z c 16 of thoſe 25 of the whole Qua- 
drate A BCD. But the Quadrate from z c is 3 of 
the Quadrate AB CD. But 3* and 3% are not equal. 
Therefore CB, YQ, zc are not Proportionals. 

But Arguments of this kind ( for the cauſe declared 
at the 15 Propoſition ) are the meer Spirit of deluſion 
in Algebraiſts, in applying thoſe Numbers to Quanti- 
ties, which haye not the Proportion of Number: to 
Number. | Pt | "ot 

..If BC bedivided in five parts, the Quadratefrom 
DF will be 62, to wit, the fourth part of 25. Where-. 

_+ wp fore 
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fore Dc will be 31 4, and the Quadrate from BD will 
\ - - becight times as much as.the Quadrate from BF, or 
O, 
, But the mean Proportional between 8 and 5, wilt 
be the fide (I call it the fide not the root) of the 
number 40. Then not only 50, 40, 32, but alſo 50, 
40, 31 2 will be continual Proportionals. Therefore 
what the cauſe of this difcord ſhould be ( ſince it is 
plainly Demonſtrated, that both .z c is equal to half 
the Arch AC, and that the Quadrate from Y Q is e- 
qual tothe Seftor CL) unleſs that Lines drawn (that 
is diviſible according to breadth.) cannot be compared 
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with -pure Lines, that is, without breadth. But the 

right Lines CB, zc, eq, k1 are continual Propor- 
'tionals, as I ſhall make appear moſt clearly in the fol- 
lowing Demonſtration. 
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The Arch CL is lefs than four fifths of the Radius 
DC; for all the verſed Sines which are poſſible to be 
drawn in the Quadrant DAC, being taken together 
are equal to the Area or content of the Quadrant, and 
by conſequence to the Quadrat DYQM, or to four 
fifths of the Quadrate AB CD. And for becauſe thoſe 
yerſed Sines are all bounded within the Arch, the two 
ſides BC, CD of the Quadrat ABCD ought to be 
to the halfs of the Arch AC, in Proportion double 
of CD to DY; butitisnot ſo. For although you. 
ſhould divide Lines or other continued Qyantity infi- 
nitely, notwithſtanding you will never attain to no- 
thing; becauſe continual quantity is always diviſible 
into diviſibles. Then thoſe Sines, whereof the whole 
number of them fill the Area of a Quadrant will have 
every one-their breadth, and will always be finite in 
number. Alſo thoſe verſed Sines are parallels between 
themſelves, whereof the greateſt DC is the Radius 
of a Circle whoſe bound (or end) at C is a ſmall 
Arch. Allo DC is the fide of a Quadrat AB CD, 
and therefore ( becaule it hath breadth) it will be a 
right Angle, and therefore more than the Radius DC, 
And part of it will be without the Circle. The Pro- 
portion of the reſt of the verſed Sihes is the ſame; and 
for becauſe according to breadth, they may be divided 
as often as it is poſſible to divide, they will never pro. 
ceed to an indiviſible. 

Therefore the Aggregate of the parts compaſſed a" 
bout of the right Angles being without the Quadrant, 
is more than the Aggregate of the parts of the Qua- 
drant it ſelf AC, Alfo theArch AC is ſome ſmall 
H 3 matter 
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&* four fiſths of the Diameter, and the 
Fes OPEN han four fifthy 
* nt | 


| kde DC.. | 
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Ser a right Line "oy and the balf of 
right Angles ; joyn AC, and 
p it im the middle in E. Dry AE, CE, atid 


Eo wy i tipo 0 Þn Proportiinals. BE 
t Live An and the half of ir BE | 
Tek been the riddles D?. from the Centre 
| W's eRidius' DA, deſcribe a Semicircte, and 
"a To. bein produced, put BF equal to CE.. In 
| TE ueed, take qi fiths of the right Fe 
3) be By, pg TIFIner) + AB 292 2 


finda, mean Proportional Bk; Equaltoit in 
duced, put..B G (which as aboyvezis-Dem 
qual to two filths of the Quadyantal/Arch 
from AB) and draw F G, GG. +Moteover 6i 
CF in the middle in {, fromthe Geacre! 5 withthe: 
Radius /F, deſcribe a Semicixcle; by:Fiand: Go yhitht 
will-paſs by. G;>which-I ſhew-agus.H © 0.5 i ant 
The right Line: A ©, whoſe* 
mf. the Quadrate B Cy. is a mean 


a8 is ſhewn at Prop,6:! Thetefore CH. is: tohalb 
the Quadrantal Arch deſcribed from A B(forbecanſe 
the Angle by E is a right Angle,CE is a mean between 
both the right and Circular Lines CE, EA and{either 
of them. Wherefore BF is equalto.half the Quadran- 
tal Arch deſcribed from A B. And BG is a third 
continual Proportional to-BF and the whole Line AB 
by Prop. 7. Then becauſe the Quadrantal Archfrom 


A B, and the right Line A By. } two fifth parts of. © 
the Quadrantal Arch from: A B; are continual Propor- 


tionals z it will be, as two fifths of the Quadrantal Arch 

from-AB ( or the right Line” Bk ) to the half AB 

ſo AB to the half oft CET; Arch from AB. 
B 


Therefore it isas AB to \fo 'BG to BC. 


In the Arch ABC apply tom the Point A a right | 


Line AH equal'to BC; then AB, CH will be e- 
qual., and therefore the Arches HE, EB, or the 
Angles HCE, E CF equal, and the right Lines H F, 


BF, likewiſe CF, AF are equal, and DE 'produ- 


ced, divides the Angle AF C.-1n the middle. 
Alſo the Triangles ABF, GBC are alike, where- 
fore the Angles BGC, BAF are equal, alſo the Angles 


BCG, BFA-equal. png oy becauſe the Angle,CHA_ 


is 2 right Angle, and CH equal to. AB) the. Tri- 
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ate bs-Quintugls. 
the-Quadrantat Argh deſcribed from! AB and irwhalfy | 


.H 4 angle 


: 
4 
4 
# xr 
C + JJ 
by 


t Sg led; a the Trig 
Cs ove if is 1A'B to 
{BG to BC.' Therefore BF; 
two mean als detivetn 

_ halfofrit” BC" Which 
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-464 is manifeſt-from the precedings, that the great: | 


er of the two means is an eighth part, and the 
. nd two EI of: the EI? Arch deſcribed 


from 


'Þ andat right Angles i in.1. Joyn DF cutting the Ar 


XY 4 16 $3 /- e J0z 
from AB. Alſs:AB'(or C HY is-<qual to' F G;/and 
BG is equal to that part of the right Line CH, which 
is cut off by A B'being computed from the-Poinit” C, 
and the Conftrution of the Problem Demon os to 
the Tye of all Men. | 


P-R O P. XX. 


Of the Centre of Gravity of a Quadrant if, 4 
"ng rcle. 


He Centre'of Gravity ( that is, the, Centre of 
| T' x weighting or heavinels ) of a Quadrant of s 
Circle 'is in a right Line from its Centre, dividing 
the ak in the middle, and diſtant from the Centre of 
the Circle, ſo much as is the mean Froportiong!. be- 
tween the Semidiameter, and two fifth parts of it. 

" Defcribe the Quadrate ABCD, andin it a 
drant-ADC, and draw the Diagonals AC, BD 
_—_ BD. will cut the Arch AC' in the "middle 
” in 

. © "Between the Semidiameter DC, and two fifth parts 

. of it, find a;mean Proportional D R, and with'the Ra- 
'dius DR, deſctibe an Arch of a Quadrant RS, cut- 
= wie Diagonal BD in z. I fay x is the Centre 
'0 ops ofthe Quadrant DAC, . 

" Bb the Quadrate ABCD into four parts by the 
_ right Lines EF, GH, cutting themſelves mutuall 


AC in 'P; and by P'draw YQ parallel to ou cut- 

"ting the Diagonal BDinQ, and EF in V; J alfo 
* compleat the Quadrate D Y QM, whoſe ade? UM 
cuts the Arch ACin N. 


- Then as the Quadrate from DF; to the Quadrate + | 


from 
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from DP or DC, ſo is the C te'from D G:to 
the C te from D.Y. And the Quadrate ABCD 
3s g whereof the Quadrate DYQM is 4. _ 4: +> / 
Joyn Y M, gnd it divides D Q..in the middle ; al. 
To-draw the right Lines Ph, NO, that Parallel to 
the ſide AB, this parallel to the fide BC, they will 
cat each other mutvally, .and at right Angles in the 
middle of the right Line DQ 
Therefore becauſe the Quadrate A B CD is'tothe 
Quadrate DYQM as to 4, the'Quadrate of DQ 
will be 8, whereof the Quadrate from Y Q is 45 and 
the Quadrate from DC 5,. and the Quadrate from 
the half DQ 2: | rs 6 
'* Then the Qyadrate from the half of DQ,, js two 
-Gifths of the Quadrate AB CN, therefore the lf of 
DY is a mean Proportional between the Semidjame- 
"ter DC, and twofifths of it, and therefore equal to 
Dx. Likewife 2, is both the Centre of magnitude, 
-and-alſo the Centre. of Gravity of the Quadrate 
'DYQM,; and the Point I the Centre of magnitude 
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and of Gravity of the Quadrate ABCD. > 
Alſo it is ſhewn. at the'18 Prop. of this, that. the 
*Quadrate'D Y QM, and the Qui rant DAC between 
_ «themſelyes are £qe [. And that the three Lines CYP, 
'PQL, AMN, NQL betweefi.themſelyes are equal. 
"Therefore if-from the Quadrate, D'Y Q M he elken 
two three Lines equal to PQL, NQL, and to 
the ſame Quadrate be added two three Lines CY P, 
AMN at equal diftances from the Diameters of even 
height, the three Lines CYP, A'MN, will be equi- 
ponterant (or weigh alike )* but the diſtances,Y P, 
MN, PQ, QN areequal and alike diſtant from the 
Diameters of equal height NO, Pk; likewiſe the 
Points Y, Q, M,D. are equally diſtant from the Cen- 
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Tan noSns wy 
tre of Gravity of the whole, x; therefore"s is the 


Centre of Gravity of the Quadrant. DA C. 


'CONSECT. 


"The Cetitre of Gravity of a Semicircle, is a-mean 
oortional between two fifths. and one fifth of. the 
Arch\A C. For it is ſhewn- ( Prop..5) that the right 
Line which is a mean between the Semidiameter and 
two fiſths of ity: is!equal to two fifths of the Arch AC. 
Thereforeif /z O be produced to p, ſo that z O, Op 
de equal, then-draw Dp, p. will be the Centre of 
- | Gravity of a Quadrant equal to DAC, .And berauſe 
| the Point. O divides = p in the middle, the Point O 
will be the Centre of Gravity of the double of the Qua- 
frant DAC, that is of a Semicircle deſcribed with 
| the Radius' D.C alſo Dp produced,. cuts the Arch 
C1 equal to. the Arch LC. Then when as the 
Quadrant DAC reſteth in z, /and the dovble of- 
the Sector C1 reſteth in p, the whole Semicircle will 
teſtin O. But: z O is a mean Proportional between 
D =; and its half, that.is between two fiſths, and one 
fifth of the Arch AC, becauſe-the- Triangle DOz 
- | s' right Angled: and Equicrural z ( viz. it hath two 
' | fides equal. ) | Jo for 
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fois,  Þ: R '0+P, x1. 
The Centre of Gravity of the Cala Lid 


and ftreight Line 'A-L:Q A is mnthe Di. | 


angl BD, diſtant from the Point, B, 
Fon as is the length of, eos 4] 
by Degrees. 


Ind'a” Tangent of 30 Deg. Bx, A to which; | 
” (ffotn the Point 'B in the Diagonal B D-take BT. 


two Lines ALCA\ 

_ - © Forhecaule the Quadrat from A B, is'to the Qua: 
| drae from BX, vr'BT,” as 3 to 1,” and the Quadrat 

- frotti the Semidiaghnal BI is half of the Quadrat from 


© WB; the Quadrat- from [BI will-be to thelQuileat: 


from'B'T, as'Zto 1, that is,"a r Ae 

-'-, And'the three Lines A BCLA, 'to'the two Lines 

ALC4;: a/2 400577 Which 1 thus ſhew. - 

i The Gnomon- 7 B M,” is a fifth part of the Quadrat 

DY-Q M, that is; «fifth pare of the: Quadrant DAC, 

Wherefore alſo the:threeLines' A BCL A' is 2 fifth 
art,-or- twe'tenth: parts of the»'Quadrat'ABCD 


Pp - 
And the Triangle ABC is the half, or five tenths'6f 


the Quadrat' AB CD. But the Quadrant DACis 
' four fifths, or eight tenths of the Quadrat AB CD. 


Therefore the two Eines ALCA is three tenths of | 


the Quadrat AB CD. 
\. Then is the Proportion of the-three Lines to the 


two Lines, the ſame which 2 is to 3, that is, recipro- 


Tay that the Point' T is the Centre of py of the 


8 


cal of the Propostion , as well of the magnitudes Þ 


ALCA, AECLA, as alfo of the Quadrates BI, BT, 
Joyn 


Nl Joyn AF ae na BD in « Then be: © 
=o AB is double to BF, and the Angle A.BE 
ded in the middle by. the right Line Ba; Aa will 
e the double of aF. Therefore the Point 4 is the - 
itre of Gravity of the whole Triangle ABC, 3 
Cut 4T in the middle in b, and take ac the Trip Ws 
*I6f Tb, hnd let « be the Centre of the Ballance. 
of will be therefore as the three Lines ABCLA,; ho 
| the two Lines AL CA, that is, as 2 to 3, fo recipro- 
cally c 4, to aT, to wit, as 3 to 2. 


h; | - Therefore is T the Centre of Gravity of the two 

[. | Lines ALCA; and the Point c, the Centre of Gra- 

6 | yity of the three Lines ABCLA. Which was to be 
"FD emonſtrated. 

a; 

at 

mi df | | 

bo The End of the Second Bok. - 
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© H ; P. [ 
Of the: SubjeRt, Principles, and Method of 
the Mathematicks: 


-— 


E that would ioply himfelf tothe find of 
the Mathematicks, muſt in the firſt place 
underſtand what, the matger is concerning 
which Mathematicians treat, 'and what it 

is that is eriquired' itito about that matter. . . 
'We are therefore to know, that the matter whicti 
they treat of, is eyery thing that hath- Magnitude, F 
_ that isto ay, all about which me veſtion may be! }' 
asked, how great is it? So that the ſubje& matter of .} 
Matheinatical Sciences, are the Lengebs, $ wperfioies and '} 

Thickxeſs, or profundity of Bodies, For every Body |: 

hath three, - and no more dimenſions, and theſe differ- 

ing in kind. From the motion of a Body, a thing long 
produced, which is called a Lint then * hates 
motion 
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ke of the Line tori | 


| 7 
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is no Lot for gg way here a. 
Bbdy i I; a Solid Magnitude.will be Y 
They therefore, who among the kinds of Magn 
rank Surdoſolids; hadron (fe, "Rin 
= theſe are not Figures, but only umbers, | 
mitude, but, Magnitudes, 
"Mor n, "Time, Force, Weight, belong likenide ts, 
the Mathematicks ; for of zheſe-may be ſaid to be 
bigger or leſs than another. , Nay in fo far the Mathe. | 
maticks treat. of qualities, as one, may be. called 
orge(s ſuch than another. For of whatſoever: \may 
Adverbiall ſaid, more or leſs, that hath a * frnation 
m ſome agnitude, The Compete, Motions , 
Magnitudes, Times, &c. amongſtthem (ves, pertains 
alſo to the Mathematicks , for by reaſon of the "mow. 
Inequalities of things, one imequalit Js more Fo leſs thay 
another. Ine quality Netefore har hath its own Nagnit 


and that is Tit w Ach is p10 kid 


Reaſon. Number belongs tot ores 
for to what Sclenice a otion, or , 
i Line hog if X by in =: all theſe belong hag och 
fame in the Plural. For when One is nothing elſe bug 


> a thing anabyyd, Number, can be Og other than 
thi 
| "Now to wy how 


"OO i 


j thiog infinite i is, would be 


F a adſurdqueſtion, ind not at all to.be anſwered. Fog 
- neither can a finit itude be divided into parts 
; infinite in Numbe' capi. an infinite No mber de gi- 


1 = when 745 Io irequenaly 4 TH ky 4 Ling 
| by drawn out in infini hl ths not, ſo. "toe, bo 
to 3 as if as though thar would be 
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that they leaye. it to be produced at the Readers 

:\The thing that is enquired of thoſe ſubjeas of the 
Mathematicks, is ik a manner nothing elſe, than how 
great the propoſed Magnitude is,- as it is compared 
with another Magnitade of the ſame kind; "or that I 
may ſay itin a word, the Proportion is enquired. - It 
is therefore neceſſary to one that ſtudies Mathema. 
ticks, -exaQtly to undefſtand theſe, and all other terms 
which Mathematicians uſe, that is to ſay, to know 
the true and clear Definitions of the ſame. 

Quantity (which the Ancients no where defined, 
and who for want of a Definition. thereof; raſhly dif- 
puting about the nature of an Infinite, have err 
thus define. Quantity'is a Magnitude eyery way de- 
termined either by expoſition, ſo that to one asking 
how great is it, it may be anſwered as great as you 
ſee, or by compariſon; fo that it may heanſwered, it 
is one or more feet great, or any other ſuch way. But 
above all things, he ought to have an accyrate defini- 
tiory of Proportion or Mathematical Reaſon ;, and be- 
_ Tides, to know how to add, Subſtra&, Multiply, and 
Divide Proportions, and the varieties of Compariſons, 
of which, though moft of them be taught by Euclid 
and* his Interpreters, yet I ſhall reduce almoſt all of 
them to the exe ng 2-7 | | | 

The matter being knownyand what we inquire into 
concerning it, the next thing,is to take the Principles; - 
the Principles of what? the Principles of the Science, * 


or of knowing that we, ſeek, for$;Now nothing but 
tfuths can be known. - . The Prins then of the Ma- 
thematicks, are the firff rruhF,” which we are not 
raught, but know them by the light of nature, ſoſoon 
as we hear them ſpoken, They are therefore _— 


i! Fad 
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the firſt Propoſitions; decauſe of themthe firſt. of | 
Syllogiſms conſiſt..The Subje&t then of a Science, gf 
any part,of it, is not to be called a Principlez as a Poifit 
of Geometry, - or an/unity of Arithmetick,”-(which'is a 


certain Maſter taught publickly) though the firſt Book . 


of ; Exclid's Elements: begins with a Point, and-the 1e- 
venth Bookwith an unity.” 1 i gh 2g aft 
; The Principles of Mathematicks, or firft- Propoſiti? 
ons,are Definitions ; but that theſe may be-uſeful; they 
myſt not pnly-be true,.but likewiſe accurate;/leſt that 
through {Þ great variety of ſignifications, we either 
proceed with uncertainty; or by continual diſtinQtions 
being beat out of the Path, loſe the truth by:;Jangling1 
For as-if a Hare ſhould tart amidſt a* company''6f 
Maſtiffs, the Dogs let looſe would fall upon one atio/ 
ther, whil'& the Hare: is-running-fortit; ſo'likewiſe 
in a. Theatre: of thoſe who diſpute-for viftory, truth 
flies away undifcerned: + And for this'cauſe (I meart- 
to: remove: diſtinttions) Wiſe Men have iritrodutced 
Definitions.” - of 7» fit 5 of 77, 
\ - But to define well, that. is, ſo'to circutnſcribe- wit 
words the thing in band, and that clearly, and wi 
as much-brevity as can be; that no-ambiguity be leſt. 
is a very difficult task, -and'not ſo much'a-work of # 
as of the natural Intelle&; However we are eaſedoÞ 
moſt part. of this difficulty by-the Induſtry of the Ans 
cient -Geometticians; {ave that Euclid's definition'of - 
3 Line needs ſome correRion, or atleaſt a" ſound Iris 
terpretation. It is true indeed, 'thatin-comparing'df  * 
Longitudes, there is no reſpe&@at all-to be had to] 
rituoeg: but yet in the conſtruftion of Figures, 'Lati» 
tude is neceſſary ; for without Latitade,*it'is imp 
ble: to diſcribe 2 Eigure 5; mnor canitibeknown'$ whit 
part of a broad Line A $42 Line'is to-be r - 
$165 : 2 00d, 
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ſtood. The reſtthoughy all of them be not moſt ex- 
aft, yet betauſe they are true Propeſitions, they ſpoil 


not-his Demonſtrations. ' 


- Now Definitions are of two kinds, of which the one 
barely: explins the nature of the thing; and the'other 


' the cauſe or manner of producing it. But thefe De- 


finitions are moſt uſeful to the advancing 'of know- 
ledge, which contain the cauſes of, and manner of 


-producifig the thing defined, For that ſaying of Ari 
Potle's is'true, To know is to know. by the cauſe ;, the reſt 


which only declare the effence of the thing defined, 
are generally lels fruitful, for nothing follows from 
them that was not before contain'd in them ;' nor mat- 
ters it, whether their Properties be called Definitions, 


or the Definitions Properties: 
. » Petitions are uſually reckoned among Principles 


alſo; bot theſe are not the Principles of nord; 

but of .conſtrufing, that ts, of the deſcription of Fi- 

Barre, wherein nothing is required , but that they be 
(fie | 


os All Propoſitions likewiſe, whoſe truth is obvious to 
the light of nature; are to be held for Principles. Now 


there is no donabt to be made of the truth of a lawful 

definition , becauſe they have their truth from' the . 
conlent and will of men, who at their pleaſure give . 
names to things explained; But there are ſome Propo- 
fitions, which though they depend on Definitiorls, and 
may by them be Demonſtrat | wet are {o perſpicuous, 
that even withaut a Demonſtration they can force an - 
afſent. Theſe are cafted Axioms, but care. is to be 


- had, that they be not held for true upon the bgre au- 


thority of Maſters. There'is great difference between 
the authority eyen of the beſt Maſter, and the light 
of Nature, For there is nothing 1o abſurd, bur x 


—- 


| 


ſome Maſter ( in.deſence of fome' error”) hath fome: 


time:written things as abſurd. 
' . The manner likewiſe of Adding, 'SubtraRting, Mut- . 
tiplying, and dividing of Coffick Numbers, (that is, 


things tumbred)'is to be foreknown ; which 'is eafie, 
and” taught by Yieta in his Wagoge, but moft clearly 
and briefly by Oughrred in the Key of Arithmetick; 
from whence I have transferred as muchas I thought 
fit into the third Chapter, * The nature-and manner 
of finding out Square and'/Cubick Numbers with their 
roots, is alſo to be learnt.” This is handled in'the 


fourth Chapter. 


The nature of an Anple is likewiſe to be known; 
and therefore I have cxplained the properties thereof 
in thefifth Chapter. "© fe veal YO HAY 
\ To:conclude;' if he 'uſe any thing that is'well De- 


- monſtrated by __ Author for a Principle, he will do 
ing known ſtands'inftead of a Prih- 


well 5 for every 
ciple; for a farther progreſs in knowledge. 

Some 'perhaps may ſay, that Þ place all. Geometry 
in precognita, or things th be forekhnayn ;, but they are 
-_ aken: Ty - Geometrician (as I ſaid before) 
who knows how: t6 determine'a Quahtity by compa 
ſon amongſt Quantities of the care ink. Tr thk 


things which I would have*foreknown, are only pro- 


perties that attend Geometry, "and ſteps whereby we 


are-initiated in'the'/Myfteries of ſublimer Geometry, 


and whereof we'ftand in need not only for Fi 
and Mechanick works, but alſo for the knowledg 
of all natural-caufes, as being all contained in Mo- 


tion. 


The Principles and Theorems: which' are well De- 
monſtrated in the Books'of the Ancient Geometrictans 
being well underſtood ( for I write to thoſe wo 
TA . fre 


_ Dae ” 
vx # 
> 
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eto. improve the Science,. the thahks for the 'work 
- being due to the firſt Infentors,. and.no Man can;rejet 
what is already.done, but who is yery learned in his 
' © own conceit) thernext thing is, (not to Demonſtrate, 
but). ro ſeek out the caufes. of, Proportion that-one 
lagnitude oath to.another.; For,no:Man can Deman- 
> what he knoweth not, nor\know but what he 
+ "Hathfound os r Cralels n= 

| he hath not ſoughe isNo' certain;Art of 
ention ar + Ny; 


 # by +4 Ancions ina perlrmes 
t they did, as manifeſtly appears, imth 


E-- of 
= = ir Theoems: begin with, the Youe of Suppefition 


) Ly t (onpmay LA )-. how. ſhall ohe chance-to 
_take that ſuppoſed; which he.lands moſt in need of? 
There is is no.certaig, meghod- whereby the mo# conye- 
 vRients Ae Sa gng may. be choſen, And.therefore we 
muſ ork timent- by meaſuring with a.'Com- 
15-ang othes Near We can-:come 
fechanically: toxhe cruth of the ahing fought: For 
In Cle, eeking. the. he lng of the come 
a knowing nature 
. taat- ger thanits Chord) 8 is an; eake 
matter. to. come. yery.near the zrue:length. The.re- 
mains work. is:0n0. more but” to Excogitate the'pol- 
cauſes of lo great a Propjnquutys: -wherein# they 
ceed, they have, theiprinciple-of a Demonſtratiog. 
For indeed in all doubts, nature it ſelf ſets us upon 
5g Suppoſitions, But' maſt» Gebmetricians” en- 
nothing -now-adayey, - hutif-it be Ercles; 
and it-be wel 15a "Marthe wotk Noble Theo- | 


rems 


| UML 
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rems were. invented, and the moſt beautiful Fabricks | 
_ of the whole World- built long before the time'sf 
Eackd. Now all our_nodern Geometricians alttoft* 
imagine fo find not = the Proportions of Quanfi. 
_ ties; but-alſo of Motions, that is, the cauſes/of all 
natural effedts, 'in the ſole extraftion of the numeral 
| roots, and that a falſe one too; and the reaſon is, 
becauſe fo they are taught. | SILENT! 
; The-laſt thing in Geometry is, the efficient” cauſes 
of the thing ſought being found, to Demonſtrate from 
, them'as it were backwards, Lay, frem'the efficieit 
cauſes, becauſe the cauſes of numerical properties, *re 
for moſt part nothing but arbitraryImpoſitions of nu- 
meral: names 3- and Arithmetical Operationsare the 
Demonſtrations of the Works themſelyes; '/' 2" 


"7 << » 
# - 
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I: Eaſon is the Relation.of a Magnitude to a Mag? 
[- nitude 5 the ſame kind; according to Quan= 
tity:3-. as two nitudes, 2 and'5 being-propoſed : - 
\ The reaſon of the. firſt to the ſecond is hs relation of 
the Quantity of-'2 to 5, that is, the Quantity of the 
- Magnitude 2, as it is compared with" the Magnitude 
*, 5-*For the Inequality of two Magnitudes ,: may he 
- more or leſs than the Inequality of two other things 
- unequal. ; bog, whats; or for 
* ,. 2.: Therefore for ſhewing Proportion or Reaſon, it 
_ isnecefliry that two abſolute nn be _m_— 
Eh + 


> 


mo 


of which the former is uſually called the Antecedent, 
-and the ſecond the Conſequent. + 5 2 
-.- $0 that neither both Quantities together, as 2 and 
3, nor one alone, as 2 or 5 neither + (therefore 
-qur Algebraiſts do err, who [A that Frattion and Rea- 
ſon are the ſame thing ) neither the difference betwixt- 
2. and-5 , but. the ſpany of Inequality that is 
betwixt two Magnitudes is that which is called Rea- 
Ton, qr-Proportion. For though both 3 and! 2,. and 
9-and +8, differ only by a unity, yet their Incquali- 
ty isnot the ſame. Yet if there be three Magnitudes, 
e leaft, the mban, and the greateſt; the Reaſon or 
Proportion of the-leaſt to the” mean, + is:greater than 
the Reaſon of the ſame to the greateſt. © But op the 
_ contrary, the Reaſon orProportion of the greateſt to 
the mean, is leſs than the Reaſon or Proportion of the 
ſame to the leaſt. We might ſay:that Tepcer was big- 
ger, compared” to Viyſſes than to Hjax; and Hjax 
was jeſs, compared with Uh than with Texcer; the 
* reaſon'of this is manifeſt, For by-how much a leſ- 
ſer Magnitude comes nearer a. greater Magnitude , 
by ſq much .itchath-a greater Realon or Proportion to 
It, and by how much more a greater Magnitude ex- 
7 a Jels, by {o'mych, it hath. alſo to it greater 
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- 


or Proportion.:; / ; [12 v4 4 
. 3+ Now. the Proportions or Reaſons ,of leſs :to a 
greater; .and of a greater fo arlefs, are different kinds 
of Quantity;. whereof the- one is the Proportion:of 
defett,. the other of exceſs; of which, the: former By 
how much. the more it is.mu[tiplyed, by ſo much. the 
defect becomes always the ;|eſs, therefore it can'ne- 
yer exceed or equal the Proportion of exceſs... * --, 
. 4+. - Reafongor Proportions are the ſame, or alike, 

- or equal, in numbers, whey they are of the ſimede- || 


- no- 


Square will be 64, and the Root theie 


- made: For example,-if the Pr ion of 2 to 3. be 
| to beadded to the Proportion of 4 toy; let the An- 


119: 

nomination, or may. be reduced to the ſame denomi; 
nation; as if both the firſt of the ſecond, and third of 
the fourth be © or +: Bur where:the Proportions aft 
not expr refſible e by numbers, both the firſt of the fe- 
cond, - and third of the*fourtk are correſponder fides 
of like Triangles; /and' are called Proportional, "as 


*Y as FOME TRY. : 


| having Portion'for Portion by' the Greeks "Arazayr 8 
' asthe ſame thing ſaid: again. 


5. Continual Proportionals are ſuch as being Pro- 
portional haye a middle Quantity common, as 1 | 

6. The root of a Square Number, is that N 9 
which- being multiplyed by -it ſelf produceth: ſome 
Number: Now ' the oe frouged is called a 

uare or Quadrat, and the Root is always an aliquot 
wn .of ref oa Square; as'if the Root be 8 ri | 


ht puree it... | 
7. It is then manifeſt, that” the” Pp.9e 


Number is not the fide of _ Figuie, neg 
ſome Algebraiſts deny this , being now aſhamed to 


confeſs the truth: 


| 8; If there be three Magnitudes continually pro- 
portional, and from theddame' Antecedent [three other _ © 
rontineal Proportionals ; the Proportion of the laſt 

to the laſt, ' will be the double of the Proportion” of - 
the ſecond to the ſecond, as is manifeſt in theſe 

bers, 2. 4. 8; and 2. 6. 1s, the Proportion of 18 to 
8, is the double of the Proportion of '6 to-4. For. 
as 18 isto8, ſois 9 to 4; but' g'to 4, pw." 5 


Proportion of 6to 4. Elem, 14 Prop 


' 9.” Two Proportions are Bip For or added to-: . 
ther, when both Antecedents and Conſequents i 
mg multiplyed among theihſelves, a Proportion is | 


Lece- 
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= * tecedents. 2.and 4..be multiplyed-one by another, .and 
"2 3; then let the Conſequents' 3- and 5 be 

lyed one by another, which.make 15. | This 
being dane, the Proportion compaunded 0 'the Pro- 

. portions of 2.to 3, and 4 > pt Proportion of 8 
"t0 15, according to Eucl, Ele, 6. def. 5. 

110. Otherwile, if it be thus, as 4is'to5, fo 3 to 

5k another, which ſhall be 34, the Proportion of. 2 to 3* 
. | "5 is, both: being. multiplyed by four ) will be of 
to 1'5, that which is compounded of the Proporti- 
ons of 2 to-3, and 4 to 5. 
© ...11- The Subtraftion of a Proportion frame Pro- 
Porjien is done by dividing the Quantities of the 
yo! e Proportion ta- be ſubſtraged. by the Antece- 
.dent, and, Conſeq vent of the whole to be ſub- 
traſted by bo " example, let the whole Pro- | 
wa ion be of 8 to 15, the ſubrratie, of 4 tos, I | 

wyide 8 and-1 5 by.4, the Quotients are 2 and\3%. F 
* Again I divide oo Conſequent of thewhole Proporti- | 
on 15 to be ſubſtracted by both the: Quantities, to IF 
- Wit,. 4and 5, the,Quotients will be 34 and 3, which 

are an the. Proportion of 12, to 15, placin ng them in F| 
8, 12, 15. 1f;from the [ropmeten 8 to Lys. 
the Proportion of 12.t0 15, that is, to-5; be |} 
en....it is manifeſt that there remains he rtion |} 
| of B io 12, that. is; -.of 2 to a. 
% -12. Otherwiſe, if-it be thus,as the conſequent of the | 
Tn dry which is 5, is to its Antecedent 4 ſo 
the Conſequent of the. whole, - which is 15, is. to. the 
other 12; placing in order 8, 12,15, it is plain. that 
the Proportion of 12 to 15, that i is, of 4 to 5, being 
ſubtraſted from the: whole Proportion of Fo 155 
there remains the Reagan of $ to 12, that' is,:.of 
2-to 3. 


mm — + 
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13s  Propantiogy is multiplyed. by ſaying.,: as the 
Antecedent is to the Conſequent ; fo: the- Conſe... 
quent to-a third, -and fo the third to a fourth, :&e.; 
3:44. A Proportion is divided by Number, when be- 
tween the Antecedent and Conſequent, one or more 
mean Proportionals are interpoſed. 

15. "If there be never ſo many Magnitudes of the 
ſame kind, the Proportion of the firſt to the laſt, is .* 
compounided of the Proportions of the firſt to the fe 
cond, of the ſecond to the third, and ſo forth unto 
the laſt; as in any Numbers, 4, 9, 10, 3, the Propor- 
tion of 4.to 3 is compounded of the Proportions of 4 
to 9, and-9'to'10, and 10 to 3, which is Demonſtra- 

by many, 

126, But there is /another kind of compared 'Qyantt 
, which is"alfo'called Proportion, not Simplyy/ but 
Arithmetical Prof Yrtion; Now four Quantities are 
faid"to be in Arithmetical -Proportion, whenthe one 

conſtantly exceeds” the other by* equal differences, 
Concerging which Proportion, I ſhall gnly ſay, If 4 
Line were ut into 45 many's equdl parts, 45 it 5s tells 
ue e it may be divided into, the Geometrical Proportional 

an between. tybry next two of the arts, will be the 
Fame with the Arithmetical mean. If (for cxiaigle? 
by giver Line'ſhould'be divided: into the parts 2a 
135; -the Arithmetical Proportional mean” will' be 
fo then 2,9, 16 are continual 'Arithmetical' Propor. 
tiona Is. ' Now the 'Geometrical-Proportional tean' is 
rap than '6 ; but if the {ſame Line had been divided 
ifito *100000 equal: parts, and'both'a Geometrical - 
and Arithmetical tnean taken betwixt the whole and 
ts parts' 999993 how ſmall a difference would be/bez 


po rtions? Therefore by how much. leſs the _— 
7 - 


UML 


een thoſe. two Geometrical and Arithmetical Pro- , 
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betwixt the extreams is, by ſo mughſeſs is always the | | 
difference between the Geometrical and thmericd 
' mean.” Wherefore if fuch means' were every 'where | 
interpoſed, all their difference would Dot This Þ 
- a moſt uſcful Propoſition for finding out the Proper: 
tions 4 ſtreight Lines have to cravked. 


—_— 


Of Algebraical Operations. . 


3. "Þ He Algebraiſts inſtead of things, that is, in. 
ſtead: of nitudes, put Letters as the Spe; 
cies of things , which in this manner we are taught to 
Add, Subtraft, Multiply and Divide. If the Species 
be ſolitary, as A and B,- they are added by interpo- 
ing the Sign |, which - ſignifies more,. - A and B 

bs wv np __— = ws 
to om they ant na — 
which ſignifies leſs, or a ule Therefore A — B 
is that which remains of the Magnitude A; after that. 


\ Bis taken from jt. "Multiplying aNumber,is when. 
the Number Multiplier is pr 24% 2A, 3 : A,CGc 

The multiplication of! A by -it ſelf is performed by 

writing AA or Ag; aLine. cannot be wy 1 

by it ſelf, and this is the firſt thing wherein. wi 

braiſts of this Age difter from Diophantmus a 

cients, who contained- thetſolren within t | 

of Arithmetick. If A be Is multiplied i into B, a | 

write AB, if it be written © FL Al is underſtood to. be 

> fe civiged. | 


—_ "war FT ae to. _— tit 2 


ne LY OS Q&, 


'o . bi ided by B, which ſignifies. the Quotient, as if A be 
; fo, and B 2; that roark i 5o this does in deed 


yery well in," Numbers ; bur-if A A be a Square Fi- 
gure, -and B the Diviſor a Line ;/ then that Qugtient 


x fliews how often the Line B is in the Square Fi- 
gure AA, which is againſt the nature of true Alge- 
{| bra, and likewiſe abſurd; -for Planes or Flats are not 
compoled of aggregated Lines. Ry 

- But-if the Species be aﬀedted with like Marks or 
Signs, as 1- A-4- A, they being added together make + 
2 A. For this is a true Rule of Oygbired and the 
Algebraifts z in Addition the Species are to be added, 
and a common Mark to be afkted. If therefore — A 
de added to — A, the fumim will be — 2 Az-buti#f 
the Marks be different, then this/is the Rule, - let Spe- 
"ies be | fubtritted -from Species ,- and the contrary 
Mark prefixed to whit remains; fo that + A 

'— A added together make o, that is nothing, » . 

3. But if two afﬀe&ed Species be to be added' to 
two affeded Species, this is the Rule. If they be like 
Signs , let the Species be added, reſerving the Signs. 
S0 A+B; and A-+B added together make 
'2 A+ 2B; But if the Marks be different, as in theſe 
+ A—B; and —A + B, the Rule is; let the like 
affefted be reduced.under their proper Signs; nd 
the ſimm will be -|-A + B—-A—B, that is no- 


thing. | 

»* 4. In SubftraQtion; if the Species be ſolitary; and 
eachhave the Sign +, as + A +8; and + B beto 
be ſubtrated from + A; the remains is the Species 


from which the Subtraction is made, ' with the Sign-]-, 
together with the Species: ſubtraRed having the con- 
-iÞ | Ix 623 


1 
& 
0 
+] 
> 
B 
C 
B 
'$ 
n- 
7 

N 

$ 

ſ. 
e 
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traty Gigh. For B taken from A leaves. A By but 
if both the Signs be —, thedifference of the. Specics 
with the Sign'-þ is to be taken for the remaining;part, | 

as if —5; be to be ſubtracted from — +, the remains | 

. will -- 2, For it is, manifeſt, that —5 is more 
than — 7 by tw6 unities. And that it is ſo, is eaſie 

, to be underſtood by any that will rake the paing to | 
o conſider.it. For -what is it elſe to take the de 
from a giver» Magnitude,” but to add to it the defici, þ 

ent Magnitude which it wanted ?. If therefore — A Þ 

be to be taken from A, it.is maniſeft that there re. þ. 

+ mains 2 A. For by the very taking away of the de. 
fe&, the acceſſion-of that -which was -wanting is ad. 

ded z-in the ſame-manner. as he that remits a debt, be. Þ. 
ſows.upon his Debtorgs much as-he hath remitted, [ 


| If ſevesal Species affe&ted with Signs be.to be multi- 
E plyedby.one or more Species affected, this-is the Rule. #* 
30 If rhe Signs'be like, ler ghe 5ign-l-,be prefixed to the 4 
8 multiplied Species, but if different, the Sign — as in 
this example - | rs 
ALB ed - > oh 7. 
i EN? = x 
* ++CA+BC .  —CA+BC 
E' ; AAFAB +AA—AB 


. AA4+CAHAB+HBC +AA—CA—AB+8C fp 


Which 'is true-indeed in -Numbers.; but if they be: 
Lines, falſe, For nothing-can be multiplied but by ® IB, 

re As many ſpecies as you Jv and howſpever af- |. 
, * ſeftedjare undertood po be divided, when they plae | 
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ic Diviſor under the Dividend, as ATE is "the 


 PiGpoticit of AB divided by B=C, that likewiſe 
' | & tru6in Numbers | but if! A-j- B be a'Superfice, arid 

| B—C aLine, .it is abſurd, as we obſerved before. 

* | What remains is no -more but [abour'in ſeeking out 

" | z commodious Suppoſition from whence they may' bes 

. gin, which is not art, but groping and ehance. Now 

* | when: they have found out any Proportion by Chin- 

4 ging, Converting, Multiplying, Dividing, Compound- 

* | ing, arid elevating and deprefling it by a'Scale of con- 

” | tinual Proportionals, they toſs the ſame, until that at 

ij length  unawares, and by hap-hazard they ſtumble 3 
-. | vpon ſome Equation that may ſatisfy an Arithmerical i 
1 Problem : But it. is impoſſible by this method, to an- 
bÞ 
c 
6 
in 


-* Filwer a. Geometrical Queſtion. Algebra-is indeed; hat ot C 
"one of the Rules of Arithmetick, to the attaining the .Y 
" | Theory  whexeof, two or three days at moſt ate re- 
.” Fquired, though to the promptitude of working, per- 
* F haps the praftice of three months is neceſſary. - Þ 


4 CHF EY. es 
” bf Square Figures , and Square Numbers. 
t. A Square Figure: and Square Number, when 
.- £ they have ſo many Square and equal parts, 
e one and the ſame: thing ;' for a whole Figure, and ' 
ke nymber of .its parts; are the ſame. * 


2. If 
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2. If Square Figures be deſcribed from. creſcent. Ra- * 
+} ( or Radius encreaſing) as Numbers in natural Þ 
_ order from.an unity, they differ among. themſelyes as 
'  edd Numbers of the ſame otder. For the leaſt Figure | 
is. one, to this the, next odd. Number, (-which is 3). 
being added,” rakes the next Square Figure ( 4 ). 
T th again the next odd Number ( 5): _ added, F 
makes the third _ ) and ſo on. Therefore 
the exceſſes of the {aid Squares encreaſe as odd Nuin- 
bers from an unity, to wit, 1, 3, 5, 7, fc + ., . | 
3; If there be three Square Numbers next to. one . 
another in order, and a unity be taken from the 
' middle, the number that is left is. the mean Propotti- 
onal betwixt the extreams. - For example, 100, 81; 64 
are Square Numbers next to one.another in order, 
Let the Unity be taken from 81, .there remains 80, | 
' which. is a mean Proportional betwixt 100 and 64. 
- In like manner 49, 36, 25, are Square Numbers next 
to one another in order. Take an Uniby fromethe 
middle 36,. there remains. 35 the mean Pfoportional 
betwixt 49 and 25. Soin theſe 9g, 4, 1; if from the 
middle 4. one be taken, there remains 3 the mean be- 
ewizt the Squares'g and 1. Laſtly, 400, 361, 324, 
are _ next to one another in order :«If from the 
middle 361 an Unity be taken, there remains 360, 
the g-_ betwixt the extreams 400 and 324,. and ſo 
in all. £7. - 
4- Betwixt two next Square Figures, if to the leaſt 
Square its Root be added, the whole will be the mean 
Proportional. For if to the Square 1, its Root (which 
is 1) be added, the whole 2 is the mean Propor- 


_- tionalbetwixt 1 and 4. In like mannex, if ts the Square 


4 its Root be added, the'whole 6 is the meati NeGpor 
tiona 


\ "on | berffee ny jt, is manifeſt 
© ni 'Þ abd"þ; ar | Ito as 


u 
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be taken, there "k6'$ 
20% 4 The NE Oe pa. 
are: -Ect 1 a re 3 It its Root 
_ takth from'"ir,” there” will in ninety, the 
Propertienal mean betwixrt roo and 8x , the next 
lefler $qua eo In like manner if fromthe 
its Roor-s! be" taken; the remaining 6" 
meW# Yethrixt "6 ate the next” Iifferiour bf 
JJ; 4) B77 


If' from 4. its oY 
remain 9m & Sf ts 


I if we Squares be- toe text to. one 'an- 
but _ that - one interpolſes 5 the leſs Sore 

Wer Rodts/is the mean oj R. al 7 

Ales {yo- e- Squar 


5 thaf 38 be added, 
tional Gan betwixt'z ang 97% 
If" the Squat 4/its' ewe Rodts'; Ie 
ors "il be 8, the 'rean beryixt. 4 


. For if from. ,16 ; its two Roots .be. 
ſore: WI ate mean betwixt 16 
4... g go 91 £12325 Sol. 
7164 ahh Spd 
thei hf 'o' the"leſs 5 
be: ade 
two + IR 
Sqdate+ + [he 
and 16; 


F> L. nſS. 


£h ; F . F and ( Pra 1. - 

: cher gill remain 10». "the wean be 

i + RW ogy 7 From which | Hows. a Geng 
uares,. yt many Roots of tne letier added to tþ 

I to own rem _ of mary Roots are 

+  kenfrom' we to Cquaen® Ak 

aces in the natural order "7 Numbers fromthe 

Ucr. " » i 5% ET 41 2 32 35" 


phe” Ip" ei jIt.,3 'Banifef nf oy the Root 


the { a Square Figure. nor. | 
= a L0G: nothing to. a Flr, 
ne... 7 h. 64 : | 

8 if mo. C ,are next. to. one th 
ta be te rs 68 ont 


are greater in 
FEA. . "at 4vY 


out after this manner? 


anothgr,. let 
| [Eihe - aye 


pn is 
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- £ 
' -* Inomye 109 2th v 
Zz 


— 
> PTY 


| ambery. i thiee Cubi : 
Numbers, and he leſs 5Y be Crd be its Roo y 


toe TE And is 


throug key Cas of Node tha i natu- 


ral order; adding 2x&c 
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Came: 'Poinritr the circumſefetite 


© $i14#:21 he: woe & 4 =. Line Aigle,”j 3s the 


 Qurantity ortion that the intercepted” cir- 
&.. ha. hath to x xp/ves Per of the Circle. . 


3. The Quantity then « oy An is RI a Line, 


| neicder a og. hon nor 'yet" egy s bar the 


of the Proportian 5 Zerg pi Revolution of 
the he bad nh . Be 


hath to another Revolution of the lame. 
ci The Chord of an Angle, 


;-or Arch,” 15-8 
| Line that joyns toge- 
7 two Points of the cir- 


rt as if there=be _ 


freight Lit B from the ſame” 
- Point 2k \ 

' Angle ABEF right Angle; 
but the Arch"B&C- Then the 
freight Line BC is the Chord 
-or ſubtenſe of the Arch BG, 
and the freight Line Bb the 

Chord of the Arch B 6b. 
5- Theright Sine of the circymference'i is a ſtreight 
_ draiyn from one term of the circumference,” to 
Radius which paſſeth through the other term per- 
ularly; as\Be or 4þ, is the right Sine of the 


| Well Be, | | 
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16. - The-Secant of -an Arch or circumference; is 3 
* Arcight Line drawn from the. Centre by one texm of 
- the Archto the ſtreight Line which is drayn perpen- 

| dicularly in the other term to the Radius , as AD 
| s th Sen of th Arch BC. - 
+... The T of an Arch is tha pre hich ij is1 
ter of the hn alghe Line which. is: 
| cularly from the beginning of the Arch; as BD i the 
> Tangent of the Arch BC, or of the Angle. AB 
> -8. Hence it is manifeſt, that the"right Sine of any | 
Arch is the half of the Chord of the double Arch, or”: 
that the-Chord of the Arch; is equal to the double - 
- right Sine of. the half of the Arch, as if the Arch-B6 
| bethe «ic BC, ab doubled will be equal 
| to the Chord BC 
g9.'A lefſer Arch hath : a leſs Proportion to its Chord, 
7 than a greater Arch hath to its Chord. For the Pro- 
* portion-of the Arch' BC to its Chord BC, is the 
» with that of Bb, the” half of the Arch BC'tot 
| half Chord. Be. But the Chard of thehalf Ach B 
> is thERreight Line [B\þ, which is greater than Be. *- 
"Therefore: (by Chap. 1. Num. 2- ) the Proportion 
© of the leſſer / Bb toits Chord Bb is lefs than” 
+ that of the greater Arch"RC to its Chord BC\\ © 
10. Hence it follows, that if the Arch Bb wetc 
Þ biſeRed,. and the Biſegment of it again biſeted, and 
{o,00 as often as can. be done.. We would at length 
Fcome to/a Segment of an Arch , the'exceſs. of which 
>an its*own Chord ſhould be lefs' than- any given ' 
gitude, and by conſequence lefs. thanthe becadely 
jof any Line having never 10 little Latitude. . - 

\1'7. In like manner, if a freight Line were biſeHd- 
ed, and the Biſegments thereof again biſeed as often 
ka might be, we would wn at engthge aa } 

+ 


"6." _l Sl h4-hi.. * _ >: 
"ts" a A re Lit 1 
"A '- 


1 34 Pri ahd O/ablams DXA: 
leſs: thi aHgnable tiry, "and therefore teſ 
as the bath a a is little: &. 
titude. / 


' |12. Now: dyrvapuerht Gay Avebir'g # 
er than its ho he oy y tine; i + ng 
could be given an Arch hol a! *Cirels, Jad a ſtteight 


Line, that porvhar but-weither is thera Line 
As. > ny ton af there were, or- could be but 
ſuppoſ; trinto a Demonſtration, that - 
hae Hori qr I Sapyites and Solids; -de- 
are ent $ of Quantity, -as appears 
Fin Bk Delinlt , El.'5.'of Excl. Nethet (a 1 
y Ano tee NAG Dr. peg Het hive'thought 
but [that that Defiiiſtion-is not found among 


t other ways, ' 
the Prin- 


8 ciples, of Algebrain eo ap of Arithinetick. 


I» any Triangte, -if-the 
Þ' Angle be cult in” twe equal 
/-. - patrs, -arid the Line 
"that cuts the Angle, cut alſo 
"> 1 - the Baſe; the Segmenits'of the 
Ponanpts: Baſe will bein Proportion-of 
* 2 "This Sides, This is clearly De- 
" 0-17" 'monſtrated in Eucl. 'Rſem. 6. 
"2: "Prop. '9\ 0 I 
7 | 114. There is necks hos | 
” of ' plain Raye, wh y 
call the'A e” of ow 4 
" ſuch'as the Angle & thai the ſtreightr/ Line! BDmakes F 


with the Arch BC' inthe Point” B."- Which 'Exnclid. 4 


(or his Interpreter Theon ) and many that have fol” 
lowed him, have affirmed to ho giziver indeed{than F 
any acvte Angle; and the Angle which A B makes 
withithe ſame Arch'BC, bigger than any acuxe-Angle, | Þ 
yer leſs than a right, which? is manifeſtly abfurd.. th or 
| (nen, 


% 


# Iv P 


xp 


* -beenof the ſame kind with the Ang] 


- . isnot obtuſe, iscither 


, of;this Chapter ) is falſe. 


FF \ in theccircumference, it is not required that doth. 
K | fides ſhould: terminate.in the circutference;” for DBC 


PI. 
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'then,as Dr.Walis will haye it,the Angle of ContaR had 

hat is made by 
the Revolution of the Radius; for evtry Angle that 
by ſo much as any An 


E\ 1% or leſs than a __ Nagle, 
4s RIPE: Mo 
They were in the bed in that NY 
heciale the ſpace rein eh eiphtLine BD, and 
' the Arch BC to be an Angle, w hich (by Numb: 3. 
ſame kind, I which is falſe: os pay = 
howſoeyer multiplyed can never 


Angle made by the Circulation of 6 —Jor hey | 
15. If it were/true that the Angle: made = | 
right Line A'B with-the:Arch'B C: were leſs 
rightAngle; it might come. to paſs that avacuteAngle , 
encrcafing Uniformly, woyld-at length become greater 
than a right,which yet could neverequal it;the ground 
of which blutditieni is, that they thought. no Line | 
have any Latitude, nor'aSine- any Quantity atall. "1 
16. That an Angle'in the yon is = &—parvr by 
an Angle in' the 4 


in that they took thoſe 


equal Arches) is Demonſtrated b Nd T M0 
Bur it is to be obſcrved, that to Setflcatre of an 


4s an Angle in the citcuference, though ebe Poine 
| #79: onbgermde wore 5 


_ 3 36 | nc au Pbem Laan: 
bp * Ef &$ Floor! 231 394% | 


wo : : yC ui * .; 
"=# ?,. | a tals, A, 'Þ.t "VI 
I 


ry i; ' 


\ 


S TE the "Proportion of the Perimeter to the 
{Radius F, the Circle. 


c. AW Quidrantal Arch is equal to the Radius; to- 
gether ith the Tangent of 30 Dogrees. | 
{Let the: Radius be AB, the half Radius'BE, or”. . 


Te. ; , 
- 
8 


F 


2 AF, draw the Line then EF, the Retangle *ABEF 

*”-" - will be the half of the Square-ftom the Radius A B.. 

4 "By the Radius A'B letthe Arch BG bedeſcribed, 
EF -in-G:: The Line'then AG being drawn 

F. {and uced:to' BE produced in H;, B H* will be 

be. © the Tangent-of'30 Degrees, -and'BG: the {wn 12. 


\" af choOudeahcat Arckileſirized by. AB, then 


E -the Poibr-G' to: the fide. AB, let the Perpendicular - 
= GT be'drawn. In 'BA produced., 'take AN the 
” double Al,: fo that IN bethe Triple of 1A, then 
+ dray theSccant NG, cutting A F in 'T, and pro- 
I "Foy ther the freight L B | to/'tho 
+ Flay that: - ine qis ul to; 
- Archi'BG: | kl 
_.. Upon AT: deſcribe. Quadrantal Arch ST, be- | 
+». cauſe. then the Tri "N1G,'NA Ti are wlike z 
”. A T-will be two. thirds of the-fireight Line Gl the 
| Re? Radius, that i is, the third part of-tlic whole Ra- 
18s. 
' Becauſe adafore AT-is the third part of the Ra- 
dius, the Arch $T. will be"equal to the Arch BG. 
omg Bron z cut in two in the middle in's, and A T 
i Hank EY 5b be drawn to AB, 


and 


] AM will be bong 
whe Arch 'Y 
| | NS 4s wen AM: yo 
: produce j it w pa throught: 55 now letit- 
panned tþ BH in'Q.- Let'bs 
with Ng'int, and be will be the' 
double of 3,and e to the Chord ofthe Arch BG: 
For r Sine 0 the half of any Arch, is the-half 
| 6f the Chord of the double Arch.” let 
'B; be biſected in- e, and "AM in 
| Perpe ar e4 t0'AB, and es: will be 
'of the Arch B, and the fourth part 


of Uie Radiug' AB, 


the half 


41fo"be the*fourth -part of the treigh 


DY \ > 
Fore the' Arch KL- is equal to the Arth. Be; in 


2nd produce it, it will cut the Arch BG in 0," {6 
that- o G-4athe fourth part of the Arch BG, andthe: 
_ FQuadrantal Arch VX' will val wg the Arch Bo, 

Þ ind fo perpetually. - 'The frreigh 

Fare drawn from the Point N, will divide 'both-the 


lame Proportions. . - 
- If then the Biſe&ion were condaied as as may 


ncoing the romage Log of the ac” or {ide A'B. _ 
to 'Cha ePro on 
Arch'to the Chord? always bars Jreredlats Wherefore 
he difference of the Fare to its own Chord decreaſeth 
alſo, uatil it become-leſs than” dy" aflignable dule- 
rence.  , 

7 et us then ſuppoſe the Latitudeof the Radius'A'B 
to 
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to the Arch By; and as: 


be prodiiced to 


«and Ayraptne y 


be - of the - 
'two Chotds of the Arches Bs; and's G. Now let E-. 


t-Line AT; 
dray then-and produce the Line NE,” and vita | 
: Now let.it be: produced to BH-in Þ. ini 


matiner if MT be divided in X, draw: the Line N 42 


Lines tha widely. +; 
treight Lines, A T,' Bqg- and the Arch BG into.the KR 


Te; we would at length come.-to the Arch ofa Cirtle,, 
"Alſe 


- © 


ended wo : 
pos nr my _ en rg, bt, whidhive 
tothe'Ghord of, the Arch Bihurb el 0 
qed-rill it mats-with-N.q in, and 44. will beggqual/ 
wt Choryt-af 'the Rocks B.ez bor: Jels AR Wi 


9-.1n.ſke-manner,ifthe Arch-@# 

kt, Sine, of it\frawn,. that, 
Line 

of the. Arch ; «#.,/. but lels 


"apd © wits. anrit WENERs. 


| Seproent,” whole de oagus, 
ph a5 Radius. Fe a 
For if. thejeaſt Latitude, dedtlowed #6 the 


| WetAR ,! the Arch. EG, angfareight Line: Bg will 


"beegual:; but if; all ads PU NY 
þ ER the leaſt-part of an Arch will be! Wn 
; Chord; -but-alſs.all | parts)t (all he: 
Arthoan od ade: Nerve 
canthere he anyLing n,.ovr bin, nor Arghs nor 
/ Figures. Fors Line without Lacinide is Nothing 


f of it as much. . 


| Le adentngl Ark daberibes by: 


got ba 


whe Trig GT! F, EG; + are Red- 
"pt , 


ae and aliknghnd: 1 6; the chied part.f thekal 


Radius AF; £4 will beithe-thied-parr of & H (the 
| extefs of the Fapgent- 'B Hz' above the: half,Radius 


BE). The Triple then of Bq (that is, the Qua- 


Rea Artaſeodtd; by the/Rallivs” AB: 48 equal 


tothe Arch: BG, hae iy, 


q 


Ce - 


OEOMETAY.: a3 by | 


ol a f 'ahe Secalrddiue, together with the 

I: +of Þ Le gs Relics. AB, together 

| fied Taiigent bets wr or repre 
wit ; Hee t SEQ DC 

Þ Wete produned until itwete Tripled, and - 

EET — 
Wd cs nd of 1 


W—_ d EE The a: 


N40; 
OE Eo 20" 


- 


> C-H0 TL: 7 og _ 
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Ago Pvindples an 

Yo m4 Xnow; Hep lavidec 
four-ways, ar well __ night - Lines: Laces 
_ rhe Diogonals-ACy D concorring.in; heCGentre, of +} 
the Square at! #5) and deſcribe the:Arch, A.C —_— 3 
.-E& Þ/9;: ed add per inns"? 41th 
"ma her My __ = "es ve —P i lice ls 
"and In. Inv; i 


FEA 
ps ZU: 
; C [5a F | 


from BE os ci 
The Squafeffroki BE bk: BEWG,. fr 


- the Ta we: Ap is BabGS, to which let L 


[| 
Z | 
wT+ 2 s v &, #4 
| p48 7 
if AIIY. LASAS | 4 ALE). 
s * A, 6 | 
= z 
# w 
7 


J, 
2 


Sug t The Soak 
wine t wh BC . | 
Square of the foriner us it St peſos 


23d, 
M 


Bb.” = OE YMETR: ROY 
y is 361, a fpeagn 20 eta hating 


nar bernie . n, order: next! ta10nÞ.gpetſier;; 
mage ey er the mean Sie = 3 


wat Proportioneh bermittufba cud 
th: t ; the Root of one _—_ 


into 324. 
Pe pCu 
36: 3 Þ " £ 


ich ſquared:is 
wee mor a ndeh] Wy 
d-v0c in ord 1 wing fo. 
the ſame mimber of the kh fee Its 74 


NE ky - Xe == | 
wet anbrgaer D rhe 


$046 Damebira 
4p the right Line Je, am He "- 
right Line-C, whickbeing jr BE. aa. 
h of the Cirele deſctibed by: the; Radius: B e-rellt | 
mas BT, haben Eos: 
tu ate ray rty 1 | 


tingieb: try. 

Eo os. the Sar of 

| > che Bey 
CM 4" and e-: 
al-by Conftru- 
- ion 6BabSY | 
1 is *w6"the5Square - 
Cob, "a8 4 to'3; 
- as (10g wpMmt 
"= ha pairer 


| : SE noon _LE/Zicþ 
J ELITES THE> oeetpls fie 
* "#4 55 oa bo fo 5100: > Groen ILNehb; 
ns 44: 214 Ot! 4997 2% <3 10.2! 157rand- 06 that Gno- 
eq upon this dught' to a+ 


of F 4 
= 


7 Dy fla kee-dbuble firthe'? 
zone Vt! IT IE 4 et io wy 


7% 
Ow 


EET * nc? SDL 
make 398. 5" Now: ting | 


- 


Se i 
>- 
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tires as much) ought to-be 960; 288 beng ther ta- 
ht to- be equal 


ke) 


ken from $60, thie remainder 52 
ro the two.equal Reaangles X D and D Y,-and:ei- 
ther of them ought to.be 36, but it is not ſo.- The 
Squire F D Kk. is indeed equal to the: Square from 
BE or Cl (that is 36) -frorti which-if the Re&an- 
gle F1 be taken, and the ReQtangle XK added ( fee- 
ing that is greatet than this by the Quantity of the 
Square kX) the remaining, Reangle XD will 'be 


1 leſs than the Square that | 1s, than 36, as much 
. as the Square &; 3. for the yu. I on 


+3 425 4; DS nr SSSENETD 


Reaangle NY is 4 than, 36 b 

of the Square +Y or,cZ. Thetefore ho Sale 
Square BLZM is leſs than the Decuple of the Square 
from the half-ſide, oy is 36, by the Quantity of the 


double little Square c Z 


What can be anſwered to theſe things? nothing 
truly, -if-there be any ground. to find. fault with. the 
former Demonſtration ; but it is wholly Arithmetical 
wherein it is not ſo caſie to be miſtaken, | 

I will therefore firſt ſhew the objetion to be of no 


| force, then whence it-is that that difference of the 


double little Square c 7 doth ariſe. 
\. Thatitis of no force, is manifeſt from hence, that 
by the fame argument it may be proved ( it being ſup- 


| poſed that the right Line BC is divided into twelve 
- equal garts) that the Square of it alfo is leſs thai! 1:44, 
by by the Quantity of the ſame double Square &7. 'Fot 


eing the Square, C m 'is 36, the right Angle CabH 


- will be tefs than it by the Quantity of the Square bm 
or cZ. For ck þ 


Square Cm on the one fide; 
the complement Eb is ——_ on the other b $3 but 


Eb is greater than bb by tie Square bm. ThereforE- 
_ NOT CabH is _ than- 36, by-the-fame 


tittle 


144 _ PHinciples ul Problems Lib.1IL 
little ec T; for the ſame reaſon the Reaangle 
Ab: is-leſs than 36, by the. ſame little Square &c z 3 
there remains for ngnating the whole Square, the 
ware. 4D, which is the halt of the Square from the 
t Ba. *Forjoyn: «+ cutting the Diagonal in 
p, it will be as $4, or Bb to Ba, ſo Ba to bp, 
that is, to Hh._ «b is then the mean Proportional 
betwigt Bb and 4H: therefore the Square 6 D' is 
the half of the Squate BxbS, that is 24 ;, therefore 
26a +. ... the whole Square 
144 is equal to:48 
+-24-|- 364-36, 
leſs the double 
Square c Z, which 
is abſurd. For. it 
Ti —JY is not to be doubt- 
| ed, but that the 
Square ABCD ig 
144. Therefore 
this objeRion is of 
no force, and has 
this fault beſides, 
that the Square 
I 7 from BL is by it 
made lefs than 360 not by the double, but the Qua. 
druple of the Square cZ. | 
The cauſe of this diſagreement is therefore tabe en- 
quired-into, andit can be no other, but the reckoning 
of Lines without Latitude in the Proportions of Supet- 
; ficies, -whence it follows neceffarily,” that that which 
is contained within the. four ſides BL; LZ, ZM, 
MB..is leſs than ten Squares from BE, by the double 
of 6 2.5 but that the {ides themſelves are equal to the 
Quadryple-of -cZ, Therefore that the Square hw 


*"*. 
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BL is the [ | of the Squre ſom the hl de 
| it cannot be 


led Go 
ſame it will be. proved that-the- Square from BC is 
ood than four Squares df the ſame BE. . We hare 
ee pl onSgrc Fran moved 
ard perhaps the greateſt 
Wit, =s computation of $ 
a 


- £ 46 Dare _; Lib 1 


col f 18 of on tl it. 
, cla of mean "Proportional - | 


t- Ow tofigd's mean Proportional betwixt two 
, right Lines: Given; is raught by Enclid's Els. 


:I3.-: 

2. To find out two mean Proportionals betwixt a 
right Line given and its half; let DC be the right 
Line given, and its half CG; let them be diſpoled 


ight Angles iti C; then make a Square DAB 

ad et it be cut as well by the Diagonals AC, BD 
the right Lines gf, 9p, meeting four ways in H. 

ake the mean Proportional betwizt BC — 


| UMI | 
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X by the.Radius: H C deſcribe ithe Arch: C my, oting 


half CG; now that-is equal to the SerhidiagonatHC, 


q'p produced t& im; and let: the Arch! Civ be GiPin- 
to-three equal-parts in-:k/and >, and draw Hidyit bY 
cutting D Ci #/arid+#t (Now tet: Cn Cs 
be taken; draw x 4 parallel and on to Cp cutting 
HC in e, Ce then is a Square. In like manner by 
the point o, draw a parallel to the ſide BC, cutting 
HC in þ, and by b'aright Line bc cutting Hp in 
c, and then both eb and Hb will be es; for 
——— are a0 the qu upon the Diagonal of the Square 
HC. 


And the Squares C #,-eb, bH are then conti- 


,- nual Proportionals, - and therefore their fides alfo 


(which are equal to the right Lines-C », no, op, each. 
to each) will be continual Proportionals., Now pC 
the height of them all together is' equal to CG or 
Dp; then DC, Dn, Do, Dp are continual Pto- 
portionals, Now becauſe as Cp isto mp, fo np to 
op; itwill be alſo, that as Cp more Cp (that is, 
the whole DC) is to' C p more np ( that is,-D#) 
ſo Dn to Dg, andſo Do to Dp. Thenare Dn 
and Do two mean Proportionals betwixt DC and 
Dp the half of the ſame DC, which was to be fopnd 
our. | ; 

3. If then jn the right Line CB, there be put C 
equal to D#, and CF equal to Do beputin DC 
produced, and FG be joyned, and the right Lines 
DE, EF drawn, the Triangles D EC, EGF, CEG 
will be Triangles of equal Angles, that is, the Arches 
ry " &y, ( having equal ſhanks ) will alſo be e- 


n 


> qual. | 2 1 i» 5 - 7 
| 4. Howto find four meiriÞProportionals/betwitt a 
Y Ly | Let 


A TT On mul 
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The Lines »f, Ef being then rawn, the one pagal- 
lel to BE and the other to ro will meet in 


the Diagonal Line IB at F, and BF will be a Square, 
In the ſame manner; if By» be lengthened to 0, that 


it be equal' to Bk; right Lines drawn by s and & 
parallel to: the oppoſite ſides, will meet in the Dia- 
gonal IB at g, and-therefore fg will be a Square, 
and ſo of the reſt. Let then upon 1B be made five 
Squares in continual Proportion Bf, fg, gh, bi, 51, 
whoſe ſides are equal'to the right-Lines BE, Ek, 
kl, Im, ml, theſe therefore will be likewiſe canti- 
nuaft Preportionals ; putting then together, as 'K B 
more KB, that is,. the whole CB, is t6 CK more 
KE; ſawill: CK more KE beto CK more K k, 
and ſo CK more Kk to CK more L&c. en 
are CB, CE, Ck, Cl,' Cm, CR; tax right Lines 
continuouſly Proportional z amongſt which, CE, Ct, 
Cl, Cm intervene. Therefore four mean Proportio- 
nals are found out betwixt the right Line given and 
its half, which was to be done. ix, 
- :5. ConſeRary,.If in the right Line NC produced, 
cr equal to Ck. be put; and CM equal to © 


CH equal tq Gs "And laftty, it HK, HM, MF. 
FE, ED be joyned, there will be made five Equi- 
an = Triangles, "DEC, CEF, FMC, MHC, 


. 6+ How to find--two mean Proportional between 
two ftreight Lines whatſoever given: 


L 4 - Lot 


. 
16o Principles and Problems Lib.1Il. 
Let ( in this 3 Fig.) BC the greater and CD the 
Tefſer be given. Let them be diſpoſed at right Angles 
in C, and let BC be equal to AC, let AD, AB 
be joyned, and Cc equal] to the right Line BC be 
taken, and A 6 joyned. © aa. | 


H 
B & ; \ Ce EE EES 
oy 4 
F 
4 
| 
F A. 


_ ard A 


From the Point D, draw down DE, making right 
Angles at D, and cutting Ac in E: From the Cen- 
tre E at thediſtance ED, deſcribe an Arch of a Cir- | 
cle Df, ending in Ac at f; let the Arch DF be 
cut into three parts in d and e, and theLines Ed, Ec | 
being drawn, produce themto Dc in @ and 6b, Ac- 
cording then to the 2 art. of this Chap. cb, b a, «aD, 
will be continual Proportionals; and (by El.6.Prop.'.) 
the Triangles A CD, A Dc, will be as the Baſes CD, 
Dc; and the Triangles ACc, E Dc alike; and the 
Triangle A Cc, will be to the Triangle EDc in the 
dopble Proportion of Cc'to Dc; therefore Ce, C6, 
Ca, CD, will be continual Proportionals. 


7. Con- 
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7. ConſeRary, If then in the right Line CB, 
there be put CG equal to Cb, and'in AC prody- 
ced CH equalto Ca be put, H D being drawn,and 
AG, GH joyned, the Triangles ACG,G C H,HCD; 
will have equal Angles. | 

8. In like manner if CD, were put in the fide 
CB, and the Arch Df cut in five parts, between 
AC and CD, four mean Proportionals would 
be found; but if CD were put in AC produced, 
and the Angle DE c cut in ſeven parts, fix mean 
Proportionals would be found betwixt the ſame ex- 
treams. | 

9. The natural cauſe of this truth , from whence 
ariſeth a moſt eyident Demonſtration, is this; ſup- 
poſe that the right Lines A C, BC had been leagth- 
ned until they had been doubled, and the right Lines 
which joyn their ends had been drawn ; theſe world 
be ſo many Diagonal Lines, and would make three 
like equal Triangles: From whence it will follow, 
that thoſe four ſides would have been continual Pro- 
portionals upon the account of equality, of which 
AC is the firſt, Cc the fourth. Therefore that two 
means may be found between AC and CD ( be- 
cauſe CD is leſs than Cs by the Quantity of Dc ) 
ſceing the difference of D c ariſes from three Muls 
or Diminutions of the ſide B C, to wit, cb, ba, «D, 
it is neceſſary that the Difference De be divided in- 
to three parts cb, ba, aD continual Proportionals. 
and becauſe the Angle CAB is half a right Angle, the 
Angle alſo D Ec ( from which Point E the diviſion of 
the right Line Dc into three parts, being continual 
Proportionals taketh its riſe)ought likewite to be half 
a right” Angle. 


Now 
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Now ſeeing that that Diviſion into three, is done 
by a Triſeftion of a half right Angle, and no other- 
wiſe, and in taking four means by a QuinquiſeRion 
or fivefald cutting, and no otherwiſe. Alſo in taking 
ſix Proportional means, by Septiſe&ion or a ſeyen- 
fold cutting, and no otherwiſe, and ſo forward ; No 
other method will ſerve to find out means that are 
even in number, as 2, 4, 6, 8, &c. except the Tri- 
ſeion, QuinquiſeAjon, Septiſe&ion, &c. of a half 
right Angle. 


CuapP. VIIL 


Of the Proportion of a Square, to the Qua- 
| drant of a Circle inſcribed in it. 


I. ap the Square ABCD be divided not only by 
the right Lines EF, GH, but alfo by the 
Diagonals AC, BD meeting fonrfoldly at I in the 
Centre of the Square, and cutting the Arches A C, 
BD in L and M, and deſcribe from the Centres C 
and D, the Quadrantal Arches AC, BD mutually 
Cutting one another in the right Line EF at K. + -:- 
I fay that the Square ABCD isto the Quadrant 
DAC, as to 4. | | 
Though I have » 
demonſtrated this B TE 
in another place, | mm F— Ar 
yet for the fake 
of thole, who D 
1 cannot ſo caſi- | 
ly go along in Fe i 
their thoughts, 
1+ with long and dif. 
ficult demonſtra- 
$ tions, I ſhall in 
1 this place demon- 
ſtrate the ſame by A. FE - 
a ſhorter and eaſi- 
er method. By the Radius DH, deſcribe the Arch 
of a Quadrant HF, cutting the Arch BAC in m 
and z, and the Diagonal BD in s andy; the Is 
rant 
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drant then D HF, is the fourth part of the Quadrant 
DCA, and the ſpace CLF 5H, is three fourths of 
the ſame. Now the ſame ſpace CLF$H, is three 
fourths of the Quadrant BArC; taking then that 
common ſpace CLF sH from both the Quadrants, 
there will remain on the one part the Quadrant 
DHF, on the other part the Triline or three Lines 
DAyxC leſs than the Biline or two Lines mm», more 
than the two three Lines CH#, AFm, that is, the 
ſame three Lines DArC, and the Quadrant DHF 

ual to one another; and therefore the ſpace 
BAFsHC, will be equal to the Quadrant BAyrC. 
For that ſpace conſiſts of the Triple of the Square DI, 
and the fourth part of the three Lines ALCB, that 
is, of three fourths of the Quadrant, and four fourths 
of the T riline ALCB. Seeing then the three Lines 
ALCB, are equal to the fourth part of a Quadrant: 
The whole Square ABCD, will be to the whole 
Quadrant DAC, as 5 to 4, which was to be De- 
monſtrated. | 

2 Hence it is manifeſt, that the Biline or two 
Lines AICLA, is to the TIriline or three Lines 
ALCB, as 3 to 2; for ſeeing the whole Square is 
five, the Triangle A BC will be 23, of which the 
Triline ALCB' is 1; wherefore the Biline AICLA 
is 13, Therefore the Proportion of the ſaid Biline 
to the aforeſaid Triline, is as 3 to 2. 

3. It is alſo plain that the Biline » , is equal to 
the two Trilines CH, AFm. 

+4. It isalſo clear, that if a right Line were drawn 
parallel to the fide BC by the Point P, in which the 
freight Line DE cuts the Arch CL, and ends in 
the fide DC at Y, and in the Diagonal BD at Q, 


The Square from YQ would be equal to the Qua- 
drant 
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__ drant DAC; fſee- 
ing the Square B b, c 
ABCD to the 
Square from Y Q, 
iSasF to4; and | D M 
the Trilines CYP; 
PQL equal. G 

5. It is alſo ma- 
nifeſt, that the 
half of the Square 
ABCD, to wit, 
the ReQangle AE, 
the Figure AKF A F ® 
being taken away, 
is the fifth part of the Square ABCD. For that 
which is contained within the three Lines ALK, K B, 
and BA, together with the Triline BEK, is equal 
to the Triline ALCB, that is, the fifth part of the 
Square A BCD; becauſe BER, CEK are equal, 
the ſame alſo is true of the Reftangle DE. Whence 
it follows, that the two Figures FKD, FKA taken 
together , are equal to three fifths of the Square 
ABCD, that is, to three fourths of the Quadrant 
DAC. 

Now ſeeing the knowledge of theſe things is of it 
ſelf of no great uſe ; I might have paſſed them oyer, 
but that as | had begun to handle Cyclometrie, I was 
willing alſo to perfe& it. Likewiſe becauſe to the ful- 
neſs of Cyclometry, it belongs to know allo the Quan- 
tities of its parts, that is, of its Segments or Angles 
we muſt now treat of theſe. 

6. Deſcribe again ( in the ſecond Figure ) a Square 
ABCD, divided as in the firſt Figure. 


V 4 | To 
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\ ., To theArch CP, let an equal LV be taken, and 
to the Arch LK an equal C k; becauſe then LK is 
the third part of the Arch LC; LK will be 10, Kk 
10, and kC 10, of which LC is 30. Again becauſe 
CP, LV are made equal, the Arch CL being divi- 
ded. by the ſtreight Line De in two in the middle, 
the Arch PV will be alſo divided in two, in the middle 
in e. Both then the Arch Ce, and the Arch Le are 
15 apiece. Wherefore the *rch V e, as well as the 
Arch Pe is 2+, and the Arch PV x5, and the Arch 
KV 7+, the Arch LV then as well as the Arch PC 
is 172; therefore the Arch CV or KP is 12+. From 
the ſtreight Line E D, take E @ equal to the half ſide 
EC, and the remainder D# ( according to the 13 E. 
Prop. 1 ) will be the greater Segment of the ſide DC, 
or of the ſtreight Line DP divided in extream and 
mean Proportion. At the diſtance D a, deſcribe an 
Arch ab cutting the Arch DB in b; and let Db 
be produced to the Arch CL in v; the Arch Cy 
then will be 12, of which CL is 30. For (by El. 
t4. Prop.g ) the ſtreight Line D b ſubtends the tenth 
part of the whole Perimeter, that is, a fifth part of 
the Semiperimeter, that is, two fifths of the Arch DB. 
The Arch then Db is two fifths of the Arch BD; 
and becauſe the Angle in the Centre, to wit, DAb 
is the dotlble of the Anple in. the circumference, to 
wit, of the Angle CD», the Arch C v will be two 
fifths of the Arch CL. Therefore ſeeing CL is 30, 
Cy will be 12; now becauſe the Arches LV,, CP 
are equal, CV will be 1245, of which LC is 30. 
Wherefore as well LV as CP ſhall be 175, and Pz 
or eV 2,, and PV or Keg... 

If we ſuppole the Arch CL to he 45, yet the 


Proportion of the Angles will be found to be the = 
or 
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For LE, Kk, 
k C, will be each 
of them 15, and 
Le, eC each 
223 , and Ke 
"I LP 184 : 
wherefore CP 
will be 26z, and 
L V as much,and 
CV 18: Now 
18S more 26+ 
make 45 3 but 
the ſame is the 
Proportion of 10 


to 5, as of 155 to 77 


known before. 


. - It Rtands then that the 
Angle EDC to the half right Angle LDC, is as 
17, to 30, andto LP as 174 to 12;, or as7to 5, 
and to LK (which is 10) as 7 tog, We have 

then the Quantity of the Angle E DC that was nor 
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Cas 5] 1X. 
Of Solids and their Super ficies: 


A Cube to a Cylinder inſcribed in it, is as 5 to 4. 
1. Let there be a Cube, whoſe Bale is the 
Square A B CD, within this Square let the Circle 
GEHF be inſcribed. According then to the fore- 
going Chap. the Square ABCD is to the Circle GEHF, 
as 5 to 4. Uponall the Points of the Compaſs, both 
of the Square A B CD, and Circle GEHF; tup- 
poſe Perpendicular Lines ereted, the height of every 
one of which, is equal to the height of EF. So a Cube 
| hs will be COLT 
with a Cylinder inſcribed 

1 in it, and the Baſe of the 
Cube will be to the Baſe of 

the Cylinder, as 5 to 4. 

H Now the Plane that cuts 


the Cylinder and Cube Pa- 

- xi rallelways to the Baſe;will 

| every where make a SeCti- 

a 5 D ©n of the Square, to the 


Seftion of the inſcribed 
Circle, as 5 to 4. Therefore as the Square ABCD 
to the Circle GEHF (thatisas 5 to 4) fo ( accor- 
ding to El.6. Prop 1.) all the Se&ions of the Cube to- 
gether, (that is the Cube ) will be to all the Setions 
of the Cylinder together (that is, to the Cylinder) as 

to 4. 
; 3. The Superficie of a Cube, is to the Superficie of 
a Cylinder inſcribed in it, as 5 to 4: For the a ag 
0 


' 
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of a Cube is equal to fix Squares from the fide or 
height of the Cube. Now Archimedes in his Book of 
a Sphere and Cylinder, hath Demonſtrated that the 
Superficie of a Cylinder without the Baſes, is equal to 
the four greateſt Circles in a Sphere, and with the 
Baſes, to fix Circles. The whole Superficies then of a 
Cylinder,is equal to the fix greateſt Circles in a Sphere. 
Therefore the Superficic of a Cube, to the whole Su- 
petficie of a Cylinder, is as fix Squares to fix greateſt 
Circles, that is, as one Square to one Circle inſcribed 
in it, that tis, as 5 to 4: 

3. A Cube to a Sphere inſcribed in it, is as 15 to $; 
For a Cube to a Cylinder (as is already (hewed ) is as 
5 t04. Nowa Cylinder to a Sphere ( as Archimedes 
hath Demonſtrated in the firſt Book of a Sphere and 
Cylinder) is as 3 to 2. Therefore the Proportion of 
a Cube to a Sphere, is made up of the Proportions of 
5 to 4, and 3 to 2; beit then as 3 to 2, ſo 4 to ano- 
ther; now that ſhall be 24. The Proportion then of 
5 to 2+, is made up of the Proportions of a Cube to 
a Cylinder, and of a Cylinder to a Sphere. Therefore 
a Cube to a Sphere is as 5 to 23, that is, ( both being 
multiplyed by three) as 15 to8, _ 

4. A Sphere is equal to the half Cylinder in which 
it is infcribed, together with the half of the Cone 
which is in{crived in the ſame Cyliader, For ſeeing 
it is Demonſtrated by Archimedes, that a Cylinder is 
to a Sphere inſcribed in it, as 3 to 2, and to the in- 
ſcribed Cohe, as 3 to 1, a Cylinder, Sphere, and Cone 
will be as 3, 2 and i. But z (that is, a Sphere) is e- 
qual to the half of the Aggregate of 3 and 1, (that is 
to the half of the Cylinder, and half of the Cone put 
together) as is propofed. Mu hP 

5+ Archimedes allo in his ſecond Byok of the i gory 

M an 


k 
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and Cylinder, Prop. 1, ſhews how a Sphere equal to 
a Cylinder may be found, to wit, that a Cylinder be 
taken, which to the Cylinder propoſed is as 3 to 2, 
that is, as the propoſed Cylinder to a Sphere, then 
that two mean Proportionals. be found betwixt the 
height of the taken Cylinder, and the Diameter of the 
propoſed Sphere : But to find out two mean Proporti- 
onals betwixt two right Lines, was not then found out. 
How that is to þe done, I have Demonſtrated in the 
ſeventh Chapter of this Treatile. 

6. The Superficie of a Sphere, is equal to the four 
Sreateſt Circles in the ſame Sphere. 

For if the Arch of the Semicircle E F be turned 
round upon the Axis EF, it will be the Superficies of 
_ pe the Sphere. From the Point 

” F, let the ſtreight Line FI 


w L be how you will drawn to 
\ the circumference, and 


from the Point I draw the 
/ 3H right Line IK parallel to 
L 


the fide BC, cutting the 
circumference in K,and the 
a” inL; = Angles at L 

will be right; and as FL 
_ - = to LI, Cvill Libe to LE, 
and as FI is to FL, ſowill EI be to EL, becauſe of 
the like Triangles F LI, E LI. Now whit the Semi- 
circle turns upon the Axis EF, let the Circle IK be 
deſcribed from the Point I in the Supewfice of the 
Sphere; and it will fo fall out in whatſoever Point of 
the circumference EF, the Point I be placed, but as 
FEisto LE, fo is the Circle upon EF to the Circle 
upon LE; for Circles are in the double Proportion of 
Rays or Radivus's, 


Becauſe 
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Becauſe then all the Perimeters I K make the Super- 
ficie of the Sphere, and all the right Lines I K make 
the Circle GEHF ; the Superficie of the Sphere will 
be to the Circle GEHF in the double Proportion of 
the Axis EF to the Radius of the Circle GEHF the 
half of the ſame EF. But the Circle deſcribed on the 
Axis EF isalfoto the Circle GEHF in the double 
Proportion of the Axis EF, to the Semidiameter of 
the Circle GEHE.. Therefore the Superficie of the 
Sphere is equal to the Circle, whoſe Semidiameter is. 
the Axis EF. Now the Circle whoſe Radius is the 
Axis of the Sphere,. is the Quadruple of the Circle 
GEHF. Wherefore the Superficie of the Sphere is 
alſo the Quadruple of the ſame. 

7. Hence it follows, that the Superficie of any Seg= 
ment or Portion of a Sphere, is to the Superficie of the 
remaining Portion, as the Portion of the Axis cut off 
' by IK isto the remaining Portion, to wit, the Super- 
ficie of the Portion FIK, is to the Superficie of the 
Portion EIK, as the Portion of the Axis FL, to the 
remaining Portion EL. 

8. Laſtly, Becauſe Archimedes hath Demonſtrated; 
that the Convex Superficie of a Cylinder, is the Qua- 
druple of the Circle, which is the Baſe of the Cylinder, 
it follows, that it is the ſame thing, as to the quantity 
of a Cylinderical Superficie, whether it be made by the 
Revolution of the Perimeter of the Baſis about the 
Axis, or by the motion of the Baſe by the ſides of the 
Cylinder, or by the circular motion of the fide. For 
all theſe beget equal Quantities of Superficie ; neither 
is it hard to be underſtood even without a Demonſtra- 
tion, that there is no difference in making a Superficie, 
whether the Circle that is the Bafe of the Cylinder be 
carried ftreight by the ſide, = whether in every _ 

M 2 O 
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of the ſide Perimeters be ſeverally deſcribed, or whe- 
ther from the whole fide one Perimeter be deſcribed, 
Now the Superficie of a Cylinder ( that is, the thin 
Coat of the Cylinder ftript of, its Skin, being diſplay- 
ed and extended in a Plane) becomes a Triangle, of 
which one fide is the Diameter of the Baſe, the other 
a ſtreight Line, whoſe Square is equal to ten Squares 
from the Diameter of its own Baſis. 


LHEF. 3 


Of a new Method of 'Treating of Solids and 
their Superficies, by the efficient Cauſes. 


L.E M MM A. 


/A* Agent working Uniformly in a given time, for 
perteRing a deſigned work, if in ſome parts of 
that time he work, and in ſome others reſt; the work 
that is done, will be to the work left undone, as the 
time wherein he worketh, to the time wherein he reſt- 
eth. For example, If a given piece of Land may by 
continued labour be wholly Plowed in three days; 
then if it be only Plowed two days, and one day ſpent 
idlely; that which ſhall de Plowed,will be to that which 
remains unplowed, as 2 to 1 ; and what was deſigned 
to be Plowed, will be to what is Plowed, as 3 to 2, 
and to the unplowed, as .3 to 1. In like manner, how 
much an Agent by continued and uniform labour can 


do in any time, a double Agent by the like labour 1 
0 
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can do as much, if one half of the time be ſpent in 
work, and the other half idlely. 

Moreover how much the Agent loſeth in time of 
working, ſo much it muſt be thought he reſted, and 
theſe are manifeſt by the light of nature. 

1. The Convex Superficie of a ſtreight Cylinder, is 
equal to the Superficie of a ſtreight Cone, having the 
{ame Baſe with the Cylinder, but double the height. 

Here (Fig. 1.) take the Cylinder A BCD, ſuch 
as is propoſed,. whoſe Bale is the Circle BC. Now 
ABCD is a Square, let the Square ABCD be di- 
vided in two in the middle by the right Line G H, 

| parallel to the ſide AB, and length- 
en GHtoK; let then GK be 
the double of GH. Joyn BK, KC, 
and BH, CH; then the Square 
ABCD, and the Triangle BKC 
have the ſame Baſe, but the height 
of the Triangle BKC, is double 
the height of the Square A BCD-: 
Suppoſe the right Angle DG to 
turn round about the Axis GH, 
and by that Circumyolution from the 
Rectangle DG a right Cylinder will 
be deſcribed, but from the Triangles CHG, CKG, 

two right Cones, and from the fide DC, the Su- 
perficie of the Cylinder, and from CH, CK, the 

fides of the Cones, two Conical Superficies, and from 

the Point C, the circumference of the Baſe. Theſe 

things ſuppoled we are to demonſtrate that the Conical 
Superficie of the Cone BKC, is equal ta the whole 

Superficie of the Cylinder A B CD. 

| Draw the right Line 4b, as you Pleaſe, but parallel 

l to the ſide BC, cutting the ſreight Lines BH, CH 
| N 3 in 
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in 4 and b, The Proportion thda of BC to ab, 
will be the ſame with the Proportion of Ha to HB; 
and becauſe 4b is placed any where, the ſame will 
the Proportion be eyery where ; and becauſe the right 
Line B C by an uniform motion, and to right Angles 
by the ſides BA, CD, will compleat both the Cy- 
linder A BCD, and its whole Superficie ; but the 
motion failing according to the Proportions of times, 
mey will deſcribe the Triangle BH C} the right Line 
BC reſts as much from working, as it worketh. The 
Superficie BH C will then be equal to the two Super- 
ficies BAH, CDH, that are not made ( according 
to the foregoing Lemma.) Now becauſe the Diame- 
ters are in the ſame Proportion one to another, as the 
Perimeters; the Perimeters alſo will be deficientin the 
ſame Proportion with the times. The Perimeters 
therefore of the Circles, which conſtitute the Super- 
ficie BHK, that is, the Superficie of the Cone it ſelf 
BHC, is equal to the half of the Superficie of the 
whole Cylinder. But the Triangle BKC, is the 
double of the Triangle BH C, and the Conical Su-. 
perficie of the Cone BK C, is the double of the Co- 
nical Sperficie of the Cone BH C. Therefore the 
Superficie of the Cone BKC, is equal to the Convex 
Superficie of the Cylinder ' ABCD, which is the thing 
propofed. ' as 

2. The Convex Superficie of a Cylinder, is the 
Quadruple of the Baſe of the ſame Cylinder ; for ſce- 
ing the Convex Superficie of a Cylinder, is made by 
the Perimeter of-the Circle, which is the Baſe of the 
Cylinder working uniformly; if a Perimeter which 
is the double of the Perimeter of the Baſe, ſhould 
work one half of the ſame time, and reſt another half, 


it will perform as much ( according to the foregoing 
Lemma. ) 


UML 


| 
| 
; 
) 
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Lemma.) But the Perimeter of the Circle, whoſe 
Radius is HG is the double of the Perimeter of the 
Baſe BC; and the Circle from HG, is made by the 
Radius HG equal to B C by a circular Motion, that 
is, the Radius BC ceaſing as much as it operateth, 
to wit, failing in operating according to the Propor- 
tion of the times wherein it doth 
B..--"" qc operate. Therefore the Circle , 
NXa---4--—"A whoſe Radius is HG ( which is the 
,\,- /]h Quadruple of the Circle that is 
BT\\ I / the Baſe of the Cylinder) is equal 
| | to the Convex Superficie of the Cy- 
A \Fi/ D linder ABCD. And this is a 
ſhort, clear and natural Demonſtra- 
tion drawn from the efficient cauſe, 
but ſuch as Archimedes could not 
K make uſe of; it being the opinian 
in thoſe times, that a Line ought 
always to be conſidered without any breadth, thats, 
as nothing; and therefore that a Superficie could no 
ways be deſcribed by the Motion of a Line; fo that 
becauſe of the prejudices of others, Archimedes was 
forced to make uſe of a long Demonſtration, leading 
ad impoſſibile, which no Mans Wit but his own could 
have overcome. 


3. A right Cylinder is the triple of a right Cone 
inſcribed in it. For a Cylinder is made by the uni- 
form Motion of the Circle BC (Ifay of the Circle, 
not of the Perimeter ) which is the common Baſe both 
of the Cylinder ABC D, and the Cone BHC. Now 
Circles have a double Proportion of that which their 
Diameters haye. Therefore the Circle BC, to the 

M 4 Circle 
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Circle 4b, is in a double Proportion of the Diameter 
BC tothe Diameter ab, and fo every where. Now 
the Circle whilſt it maketh the Cone BHC, loſeth 
every where of its Magnitude in working, the double 
Proportion of the Diameter B C to the Diameter 4b. 
But ( as has been ſhewed chap. 2. art. 9g. ) when mean 
Proportionals, as well Geometrical as Arithmetical 


are taken every where, all together they are the 


ſame. Therefore the Circle B C loſeth of its Mag- 
nitude, whilſt it maketh the Cone BHC, two thirds 
of its own entire Magnitude. Now how much of its 
Magnitude it loſeth, ſo much it ceaſeth from work. 
It will then make 
the third part of 
that which the ſame 
entire Circle BC, 
would have made, 
that is, a third part 
of the whole Cylin- 
der. Therefore a 
Cone is the third pare 
of a Cylinder, that 
is, a Cylinder 1s the 
triple of a Cone in- 
ſcribed in it. 

4. Tt may be ſhewed by the ſame method, that 
the-ſpiral ſpace which ſprings from the firſt reyoluti- 
on of a Circle, is the third part of the ſame Circle. 

From the Centre A, by the Radius AB, let a Cir- 
cle be deſcribed, and eight ways cut by the ftreight 
Lines AC, AD, AE, &c. Divide likewiſe the Se. 
midiameter eight ways, of which let one eighth A a 
be marked in the ftreight Line AC, then two eighths 
in the Radius AD at 6b, three in the Rativs AE 


6 
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at c, four in the Radius, AF at d, five in the Radi- 
us AG at e, fix in the Radius AH at f, ſeven in 
the Radius AH at g. Now you muſt ſuppoſe that 
every eighth part is divided, as the whole Radivs, in 
as, many equal parts, as it can be ſuppoſed it can be 
divided into; fo that of what parts AB is 8, Aa is 
1, Ab2, Ac3, Ad 4, Aes, Af6, Ag 7; then 
you muſt ſuppoſe a ſpiral Line ( whole beginning is 
A, andend 8B) drawn through all the Points, a, 6, 
c, d, e, f, o, B; and this will be the ſpiral Line 
deſcribed by Archimedes. We muſt then ſhew, that 
the ſpace concluded by this ſpiral Line, and the Se- 
midiameter AB, is the third part of the Circle 
BCD — 

Becauſe the Circle BCD, is made by the circum- 
duCtion of the entire Radius AB, and the ſpiral ſpace 
by the ſame Radius, but failing, that is, reſting every 
where according to the double Proportion of the 
times ( for all the Circles through a, b, c, d, &c. 
have a double Proportion of the ſtreight Lines 
Aa, Ab, Ac, &c.) the ſpace which is left without 
the ſpiral Line unmade , will be the double of that 
which is made by the ſpiral converſion ; and therefore 
both the ſpaces, made and unmade together, are the 
triple of the ſpiral ſpace. 

5. Now it is manifeſt, that ſince the ſpiral Line A, 
a, b,c,d, e, f, 2, B, is contually deficient in the ſame 
Proportion with the times, it is equal to the half Pe- 
rimeter of the Circle BCD. 

6. That a Solid alſo whoſe Baſe is the ſpiral ſpace, 
is the third part of a Cylinder whoſe Baſe is the Cir- 
cle BCD — 

7. Alſo that a Square circumſcribed by the Circle 
BCD—is to the ſpiral ſpace as 15 to 4. Now ( as 
wr+ Wa 
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we Demonſtrated before ) a Square is to a Circle in- 
ſcribed in it, as alſo a Cube from the Radius, to the 
Cylinder, as 5 to 4- IheProportion then of a Square 
to the ſpiral. ſpace, is compounded of the Proportions 
of 5 to 4, and 3to1; ſo that if it be, thatas3 to 1, 
ſo 4 to another, which ſhall be #: The Proportion of 
a Square to the ſpiral ſpace will be made up of the 
Proportions 5 to 4, and 4 to 7; the Square then is 
to the Spiral ſpace, as 5 to F, that is ( both being mul- 
tiplyed by 3) as 15 to 4. 

8, It likewiſe follows from the ſame, that if the 
Circle BCD — be the Bate of a Cylinder, whoſe 
Baſe is equal to the 
Diameter of the ſame 
Circle,and that there 
be a Solid, whoſe Ba- 
ſis is indeed the ſpi- 
ral ſpace, - but the 
height equal to the 
height of the Cy- 
linder ; the Sphere 
wherein the greateſt 
Circle is BCD, will 
be the double of the 
{aid Solid. Now we 
have ſhewed before, that a Square into which the Cir- 
cle BCD is inſcribed, as alſo a Cube from the Dia- 
meter, is to a Cylinder whoſe Baſis is the Circle 
BCD, asF to 4, and to a Sphere, as 15 to 8, and to 
the. ſpiral ſpace, as 15 to 4 ; for the Proportion of 1 5 
to 4 being ſubtratted from the Proportion of 15 to 8, 
there remains -£2, that is, #. The Solid then whole 
Baſis is the ſpiral ſpace, is the half of the Sphere 
wherein B CD is the greateſt Circle. 


9. By 
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9. By the ſame method it will be found, that a- 
ny ReQangle is to the Parabole inſcribed in it, *as 
3 to 2. 

Deſcribe then any right Angle ABCD, in whoſe 
ſide D C take any where Da, to which in the {ide 
AB, take an equal Aa, cutting the Diagonal BD 
in b, and let that be ſo every where; then as d a ec: 
very where to dc, folet dc beto 4b, and draw the 
crooked Line Bcc D through all the Points c; that 
this. crooked Line is Parabolical, and the Figure 
ABccD the half of a Parabole, all Mathematicians 
do agree. It is then to be ſhewed, that the Rectangle 
ABCD is to the hait Parabole ABccD, as3 to 2. 

For deſcribe the Refangle A B CD from the right 
Line AB uniformly, and parallelways moved to the 
oppoſite ſide D C. Now 
the Semiparabole AB cc D 
is deſcribed by the right 
Line CB moved towards 
the oppoſite ſide A B, till 
loling in the double Pro- 
portion of the time AB 
to the time Da; for the 
Proportion of 44 to de 
is every where the double 
of the Proportion of da to A: D 
db; and therefore (accor- 
ding to chap.2. art. 9. ) all the 44 together, are to all 
the dc, in a double Arithmetical Proportion of all the 
da to all the d 6. So then that which is made unitormly 
from the whole AB(that is,the whole retangle ABCD) 
to that which is made by the Motion of the ſide DC 
towards AB failing or loſing ( that 1s, reſting from 

| work ) 
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work )) according to the ſubduplicated Arithmetical 
Proportion of time, will be that which is left unmade, 
to wit, CDccB one part of the whole Re&angle 
ABCD, of which that which is perfeted, to wit, 
the half Parabole ABccD is two. 

And ſo the Reangle ABCD, is 3 of the ſame 
parts: The Retangle ABCD js therefore to the 
Semiparabole inſcribed in it, as 3 to 2, and the.double 
Re&angle to the whole Parabole inſcribed in it, as 3 
to 2. 

10. We may alſo uſe the ſame method in finding 
out the Proportion ofa right Angle to the Parabolafter 
( which is called a Cubical Parabole ) for if it be eve- 
ry where thatas da to dc,and dc to db, fo db to 
a fourth 4e (ſo that there be four continual Propor- 
tionals da, dc, db, 
de) the crooked Line 
of that Parabalaſter 
will paſs thraugh all 
the ' Points: ez and 
the Proportion of the 
ReQangle ABCD 
will be to the half of 
that Parabolaſter, as 
4 to 3; and fo you 
may proceed to the 
ſecond, third, Cc. 
Parabolaſter, whole 
Proportions to the Rectangle in which they are in{cri- 
bed, ( asalfo of Cylinders to the Cone and Conoides 
inſcribed in them) are reduced into the table of chap. 
17. of my Book de corpore. Such is then the natural 
aptitude of the Lemma prefixed to this Chapter, to 


the Demonſtrating of the greateſt Problems of pure 
Geometry, 
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Geometry , that he who knows by what Proportion 
of Proportions ( for ſeeing Proportion is a Quantity , 
there will be Proportions of Proportions, as well as of 
other Quantities) every cotnpared Figure is framed, 
he cannot be ignorant of their Proportions one to ario- 
ther. But what ( may ſome-body fay ) is that pure 
Geometry ? is that Geometry true which is impure? 
Let him term it mixt, not impure. Burt how can a 
thing pure, mixed toa thing pure, become impure ? 
but neither muſt that be ſaid ; but that then it is mixt, 
when it is applyed to matter. For it is indeed mani- 
feſt, that if it be not applyed to matter, it is uſeleſs, 
and no more but meer hard words. I call that pure 
Geometry, with which nothing of Arithmetick is 
blended, but what may alſo agree to a continual Qyan- 
tity, which is the proper and adequate Subject of Ge. 
ometry. Therefore the chief things that corrupt Ge- 
ometry, are the ſurdity of Numbers, Longitude without 
Latitude, and Latitude without thickneſs, and the late. 
ly introduced Doarine, that Fraction is Proportion, 
as if the half were the Proportion of the half to the 
whole. 
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of Demonſtration. 


I the firſt place it may be doubted, whether De- 
moenſtration goes before, or comes after Know- 
ledge. Moſt fay, that it goes before; for a Demon- 
ration is cither Scientifick or. frivolous : it is there- 
fore the efficient cauſe of Knowledge, and for that 
reaſon goes before its effet. It muſt then be grant- 
ed, that the Maſters Demonſtration, goes before the 
knowledge of the Scholar; but no more. But if any 
concluſion be Demonſtrated by any Man, he muſt firſt 
have known. the truth of it, before he could Demon- 
ſtrate it either to himſelf or others. For no man can 
Demonſtrate that which he knows not whether it be 
falſe or true: It is then manifeſt, that knowledge in 
its own nature goes before Demonſtration. 

In the next place it may be asked ( fince Geometry 
is very uſeful and-ornamental to mankind) who are 
chiefly the men to whom we are indebted for ſo great 
a good, the Demonſtrators or not Demonſtrators. It 
is certain that long before Euclid, many large and 
artful Fabricks were built, the Tower of Babylon, the 
Pyramids of £gypr, the wonderful Walls and Gardens 
in Babylon, the Palace of Perſia, and others; alſo a 
Sundial was firft ſhewed at Lacedemon, Theſe works 
without doubt required knowledge ; yet the Authors 
of them Demonftrated nothing, but by natural Lo- 
Sick foreſaw' the reality of their future works, though 
others afterward were curious to do it, with that 
purpoſe 
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purpole, that they might excite the minds of many, 
to the invention of uſeful things. The Proportions 
alſo of the five regular Bodies ( as you may read in 
the old Greek Epigram were found ont indeed by 
Pythagoras , though Plato Demonſtrated them, and 
atter him Exclid El. 3. Plato's Demonſtration is not 
extant; ſo that we owe thole good inventions to ſe- 
veral Inventors, whole names (except a few) are now 
loſt, and not be Demonſtrators. How then? is 
Demonſtration ulelets? not indeed to thoſe who are 
taught : Now to be taught I think not very laudable, 
though to teach, provided it be rightly done, and 
without hire is honorable. But doth not a Demon- 
tration of {ome ample Science hitherta unknown, de- 
ſerve great thanks? Yes, but he that ſhall do that, 
is. to be reckoned among the Inventors of profitable 
things. And therefore we are indebted to Euclid, 
who firſt of all taught the World the method of De- 
monſtrating, that is of found reaſoning. All agree 
that moſt ample thanks are due, to thoſe who firſt ad- 
viſed men to aſſociate, and to unite together under 
the obedience of one Supream Power. The next I 
think is due to them, who ſhal] perlwade Men that 
they ſhould not violate the Compatts and Agreements 
that once they have made. 

Thirdly, Some may ask what a Demonſtration is ; 
moſt men, and not without ground ule to call a De- 
monſtration, an evident Probation of the truth, in any 


dubious Queſtion. Every one thinks that he has e- 


nough of Demonſtration, when his mind does fully ac- 


| quieſce to thofe things that are alledged for Probation, 


But the ancient Philoſophers nurſed up in perpetual 
Diſputations, as often as there was any debate con- 
cerning the Compariſon of Motions and Magnitudes, 

for 
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for moſt part deſcribed Figures, and put before 
the Eyes of their Diſctples,as if ſhewed by them to the 
fight ( that is, ſomewhat more as they thought 

than proved) called their arguments Snor/Z«u, ( in 

Eatine, Engliſh ) Demonſtrations. But now when a- 

ay man is a little too vehement and poſitive in aſſert- 

ing, he affirms that he has Demonſtrated. 

Now a Demonſtration is when the truth of the con- 
$ clufion hath its firſt foundation, in thoſe things which 
are already known to them, to whom he that proves 
them ſpeaks. Now thele Foundations, are Definiti- 
ons, and beſides Axioms which are not indeed Demon- 
ſtrated, yet ought to be true and well underſtood; 
for from truths nothing but what is true can be in- 
ferred, nor can any thing though never ſo true be 
known, that is not underſtood. 

Fourthly, It may be demanded what the uſe of De- 
finitions and Axioms is : This is the plain uſe of De- 
finitions, that he to whom a Demonſtration is made, 
may underſtand what certain and univerſal fignification 
of the word, the Demonſtrant would have taken ; for 
the ſignification that changeth deceiveth. Therefore 
a Definition conduceth to the underſtanding,and with 
out underſtanding there is neither any Demonſtration, 
nor in him that learneth can there be any knowledge, 
but from thence unſea{onable and obſcure diftinions 
are introduced, to that of what is ſaid, nothing mak- 
eth impreſſion on the imagination. There are indeed 
ſome truths which can no ways be known by man, but 
nothing is Demonſtrated that cannot be underſtood 
by him. | 

The uſe of Axioms conſiſts in this, that they abbrevi- 
ate the too long Series of Demonſtrations, to wit, by 


removing unneceſfary Demonſtrations. For the _ 
0 
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of Axioms ought to appear ſooner and more clear- 
ly than the means themſelves , by which they are 
proved. 

In every Demonſtration, the cavſe of the concluſi- 
on ought to be in the Antecedents, by virtue of which 
it is inferred, that is, in things before Demonſtrated, 
or known by the light of nature. Theretore where 
the words cohere and hang together, there will be a 
Demonſtration ; for though the cauſe of the ſubje&t 
matter be not known, yet the concluſion will retain 
the truth of the Principles from whence it is derived. 
Now Demonſtrations of this kind are eafie;though they 
little advatice knowledge. 

That is the chiefeſt of all Demonſtratioris , which 
is drawn from the produttion of the Subje& matter , 
according to the order of Nature; and ſo theſe are 
the moſt uſeful Definitions for knowledge, wherein 
the generation of the ſubje&t matter is explained, that 
is, by what motion, what concourſe of motions, what 
proportions of motions and times all ſpaces and magni- 
tuRs are determined. 

The next Demonſtration fo this, is when (from the 
negation of truth ) ſomething imyoſlible ts inferred. 
Now this kind of D:monſtration has irs force from 


this, that from a truth nothing but truth can be de- 
duced. 
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Of Fallacies. 


Hat a Man who underſtands his Words, that is, 
his -own Speech, and ſets upon the prof of it 
from true Principles ( I mean ) natural Definitions, 
roceeding ſlowly in Mathematical matters, ſhould be 
2262 and often deceived, and being admoniſhed ſhould 
perſiſt in his errour, is a thing almoſt impoſlible ; 
ſpeaking properly,there can be no errour in the intel- 
le; for to erre in the intelle&, is the ſame as not to 
underſtand. The right uſe of the Tongue, Feet and 
Hands is not Demonſtrated by a Maſter, but by exer- 
ciſe we learn it; *and though all our words almoſt 
change their ſignification, according to the variety of 
the things whereof we ſpeak vr write; yet we uſe 
them at home, in the Fields, and in the Market with- 
out any hurt, becauſe it is enough for civil Society, if 
one underſtand aright what another ſays. 

It is otherwiſe in Philoſophy, where nothing but 
truth is ſought after; but eſpecially if glory attend 
invention. It is one thing to walk, another thing to 
walk upon a Rope; the one is eaſte and without great 
damage, though a man ſhould trip; fo that negligence 
is there pardonable, it is not ſo to a Rope dancer. 
Truth walks upon a very ſmall thred, without that 
Metaphorical Latitude of common converſation; and 
eſpecially Mathematical Truth , which unleſs it be 
poiſed by the weight of Definitions and Axioms, it 
tumbles headlong to the laughter of Spettators. 
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The chief and moſt frequent cauſe then of Fallacies 
in the Mathematicks is, that they build their reafon:- 
mg upon Definitions not underſtood, or falſe or athbi- 
gtfous ones, from which no truth can be deduced. The * 
teek Philoſophers were of the ſame mind alfo,whetri 
to this Science they gave the name Mathemiaricks, 
from the Greek word that ſignifies to undetſtand ; for 
conimotily when any one {peaking to another, doubt- 
cd if he was underſtood or not, he asked, wavvdyns, 
do you underſtand, to which it was anſwered, garvevo, 
Or # wave, that is, I do, or do not underſtand; To 
tiatural it was to'denominate the Mathematicks from 
the 'underſtanding; Another cauſe of Fallacies'is, 'not 
to know what motion is, and its properties, that is, 
to be ignorant of the immediate natural caufe of al 
things. Thoſe known Fallacies reckoned up by Ari- 
Potle, by which a Child can hardly be deceived, Þ 
putpolely paſs over. As the greateſt bane of Geomie- 
try, in the firſt place, I condemn a Line without 
Latitude, a thing unconceivable. Secondly, the fide 
of a Square Figure ſfppoſed for the root of a Number, 
Thirdly, the nature of Proportion not underſtood. 
Fourthly, all conſideration of 3nfinitim, whether Geo- 
metrical or Arithmetical. And here I ſhould have made 
an end, had not there been one who affirms that he 
can alſo Demonſtrate thoſe things which are neither 
intelligible, explicable, nor conceivable z which is in« 
deed to ſay, that all Sciences are not worth a ruſh. 
Nothing ( lays he) i more obvious in nature that 
continual Quantity, and local Motion. Now theſe either 
are, or are not diviſible in infinitum; can this digqunitive 
be denyed? can it be ſaid, that they neither are, nor are 
not thus diviſible ? let any chooſe what member of this he 
pleaſes; ſhall he remove the difficulties that are init? or 
| N 2 ſhaB 
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ſhall be-anſwer the Objeftions that can be made to the con- 


tary. 

{hoogh theſe be Queſtions, yet in this place they 
- have the force of negations; let him then objec his 
difficulties. 1 ſhall explain the matter it ſelf, (to wit) 
that which Mathematical Writers underſtand when 
they ſay, that Quantity is diviſible 5: infinizum., They 
do not {ay nor underſtand, that a finite Quantity (ſup- 
pole a Line) is diviſible into parts, that are infinite 
in number; but that a Line never ſo little is of its 
own.-nature capable of diviſion. Neither by diviſion 
do they underſtand a material Separation, that is, a 
Separation of one part from another; but that in all 
continual Quantity, a Quantity leſs, and that aſſigna- 
ble is ſtil] to be ſuppoſed; and that the ſignification of 
this Diviſion is nothing elſe but the unlimited conſide- 
ration of a part in a whole never ſo little. For of 
whatſoever it may be ſaid, it is a whole, it may.very 
well be {aid that there are parts in it; but that a mor- 
tal man can divide any thing eternally, or if he could 
do it, that yet the parts ſhould not be of a finite num- 
ber, it is impoſſible. Now what is ſaid of a Line, 
ought likewiſe to be underſtood of Motion, Time, 
and every thing that is diviſible, except Number. Let 
an Objeftion now be brought againſt this, (I confeſs 
I do not remember that ever I read any )) that we 
way ſee if it may not caſily be underſtood whether it 
be ſtrong or weak. Morcover, 

I ſuppoſe (ſays he) that moſt know, that famous ar- 
gument of Leno, which ts called Achilles; and that how 
that great diſputer, whilſt that by apparent impoſſibilities, 
and abſurdities on each ſide, he Demonſtrated local mo- 
tion to be impoſſible, he was confuted by one of the heai.- 
ers, who roſe and walked throngh the School, cls 
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Of which words this is the Summ, That Zero was 
indeed confuted by the Walker, "but that his Sentence 
was rightly infetred by a Demonſtration lezding .to 
an abſurdity. . What Zezo's Argument 'is,. that the 
Reader may judge of it, 1 will ſhew. Seeing the leaſt 
ſpace that is, cannot be paſſed over by motion, but 
that the half of that ſpace is firſt to be paſſed over, and 
that the leaſt ſpace again has alſo its half, and fo per- 
petually; Zeno concludes ( ſubſuming that no ſpace 
can be paſſed oyer in an inſtant ) that it requires ati it. 
finite time to paſs over the leaſt ſpace whatſoever. 
Now it is manifeſt, that if a ſpace cannot be' paſſed 6- 
yer without an eternal motion; it cannot at all be 
paſſed oyer. | 

The Stoicks exemplified this Argument taken from 
Zeno their Maſter in Achilles {wift of Foot, and a ſſow= 
paced Tortoiſe; and they ſaid ( putfing Achilles and 
the Tortoiſe into the race ) that Achilles could never 
overtake it, if it were but the leaſt diſtance before 
him. But why ? becauſe whilſt Ach:!es ran over that 
half diſtance, the Tortoiſe alſo advanced a little. . I 
ſhould be aſhamed to repeat thoſe trifles, did I not 
perceive, that they who leaſt ought to be, may yet be 
deceived by ſuch Childiſh Fallacies : But what is to be 
anſwered, 1 ſhall anſwer, Firſt, That it is no wonder 
if he that is'unwilling, never overtake a (low runner 
that is got before him. For ſuch is the nature of mo- 
tion, that he who always will, or is forced to flacken 
tis ſwiftneſs in Proportion to the ſpace that is left, 
will never be able to paſs over even the ſmalleſt ſpace 
whatſoever. Secondly, what is made by any whole, 
and the half of it, and the half of that half, and ſo 
on, will be leſs than two; they are fo far from ma- 
king an infinite time. By that Argument of Zeno's then, 
N 3 it 
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it cannot be inferred That ſwift Fbules could net in 
"running overtake the Tortoiſe 3 byt only this, that if he 
"pleaſed he would not, Therefore the example, of 
" Zeno's Sophiſme does not prove that there can: be a 
-Demonſtration of a thing that is not intelligible. Fe 
.g0es on. hy | 

' The pure and moſt ſimple Mathematichs ; are the muſt | 
' edſir,, ev4dent and Foneehen/inl of all humnane. Sciences. f 
TetznG eometry and Arathmetich, how many Propoſitions | 
"are there firmly Demonſtrated, which uevertheleſs arg itt- | 
 Explicable, unconceivable and incomprehenſible * I ſhall | 
' give @ few inſtances, &c. | 

| 


_- Is not this abſurd? can he be ſaid to Demonſtrate 
a truth that does not make it apparent and intelligible? 
_haw can I know whether it be true or falſe, if ] can- 
Nat imagine it in my mind ? but let us read the exam- | 
-Ples which he ſays he will ſubjoin. . . 
..... I, That the leaſt ſpace imaginable may be equal to avo- 
ther ſpace upon-the ſame Bal, and of the ſame height , 
. whoſe ſides are drawn out in infinitum. - 
; Thata Parallelogram and Triangles, indeed, of the 
lame height, upon the ſame Baſe, are all equal to, one 
another, is intelligible to every.one.;. . What he adds, 
whoſe ſides are drawn. out in infinitum, is abſurd; as. 
.bench is not called;a bench before it be perfetted, fo 
neither isa ſpace before it be finiſhed. .. 
For it is down right impoſſible and abſurd; nor from | 
Torrieell;us does it follow, that a finite.is equal to an | 
infinite. | 
2. One infinite may be greater than another infiaite : 
Who ſaid 1o? he #s ſilent, for it is abſurd. | 
3. That all the circular Angles of contatt are equal z 
what # 4 circular Angle of contait ? the expreſſion u ſelf 
& unintelligible. 


4. The 


Ul 
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4. The eternal appropinquation of two Lines, but the 
concourſe impoſſible , to wit, Aſymptotes. The caſe of 
this 1s before explained in the Sophiſme of Leno. 

5. The affcitions of ſurd and irrational Quantities, all 
theſe are ſo Demonſtrated, as that they cannot be denyed, 
and many others, which nevertheleſs are inexplicable, in- 
comprehenſible and inconcervable. But what are theſe 
{ſurd and irrational Quantities? that there are ſome 
continual Quantities, which have not the Proportion 
of number to number, and are called incommenſurable, 
there is no Mathematician but knows ; and of theſe 
allo that are commenſurable one with another, many 
are irrational; becauſe though they be commenſurable 
one with another; yet becauſe they are not commen- 
{urable to any. Quantity taken at pleaſure, they are 
{aid to be irrational. 

6. In Numbers can the affeſtions of a umty and ternary 
be fully comprehended, expreſſed and explained, that in 
nature there ſhould be one Quantity, and no other, which 
with its infinite powers aſcending, and roots deſcending , 
all ſhould be equal among themſelves, or rather one and 
the ſame? The words themſelves are pretty obſcurez 
but I think this is it, that he would have ſaid.” Seeing 
the {quare power of a number, and a {quare number 5 
allo the ſecond power and cubical number, &c. is the 
{ame thing to Arithmeticians ; and that that number 
is called the Root of a Square Number, which-being 
multiplied by it ſelf makes any number, and the Root 
of a Cubick Number the ſame with that Number,which 
being multiplyed by it felf, and again by the produ&t 
maketh any one, and that one multiplyed by it ſelf ne- 
ver {o often, makes no more but one; it is manifeſt thar 
all the produRts and their Roots are the ſame Unities. 
Now though this ſecret be only proper to an unity, 
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yet it-is not hard to be underſtood, becauſe nothing 
can be multiplyed by one. Laſtly, 

He adds, Can ſo much as any one of the infinite poten- 
tial Roots of the Numbey 3, be explained, thought, or 
comprehended ? 

It cannot, I know; and why ? neither that, nor 
that of many other numbers, can, I know, and can 
briefly explain, and that is, becauſe they have no 


Root. 


———_—_ 


Cn ae. XI. 
0f an  Tifonite. 


TO the Word infinitum ſomething is underſtood 
"& - as work, time, ſpace, &c. if it ſignify a work, 
then in'its Latine acceptation it ſignifies a work that 
is indeed begun, but not as yet brought to the end 
that the Artiſt deſigned in his mind 3 and fo in that 
Jenſe, a thing infinite is the ſame as a thing unfiniſhed 
or imperfe&, but what may be finiſhed ? Such as a houſe 
begun, but not perfeted, If any then ſhould ſay of an 
Artift, that he had in his mind to perfe& an infinite 
work, he would ſpeak abſurdly,as if he ſhould ſay, that 
it was in his mind to do that which he never intendcd : 
For no man thinks of doing more than what he can ac- 
compliſh; ſo that no man can judge of a work that is 
not bis own, without conſulting the Artiſt, whether it 
be finiſhed and perfeR, or infinite, that is, unfiniſhed 
and imperfet, *' * | 

$**. & & . . , An 


UM 


Lib.Ill. in GEOMETRY, 18; 
An Infinite; if ſpace be underſtood, ſignifies a ſpace 


reater than can be equalled by the greateſt number 
of meaſures, as of Feet, Paces, Miles, or even of 
the Diameters of the Earth, or of the Orb of the 
fixed Stars, that is to ſay, which cannot be inclu- 
ded within bounds. In like manner an infinite time 
is that which no number of hours, or days can e- 
ual. ; 
Therefore of an afinzte, according to this ſenſe it 
cannot be ſaid, that one is greater than another : 
Draw then the finite right Line AB, and ſuppoſe it 


produced beyond W316 a Bby E 2 


infinitum, Therefore both the right Line BE —— 
and A BE — are infinite in length. Now A BE —- 
is greater than BE — by the whole length of A B, 
beitſo. Let AB bedivided in C, and put AD e- 
qualto AC; and let it be ſuppoſed lengthened ſtrait 
ways by F in infiritum. ADF will be then great- 
er than DF by the finite Longitude CD), that is, by 
the Quantity of AB. 

Wherefore CBE — and CAD — are not un- 
equal; therefore there is ſome certain Point, there 
is in the infinite Line — D Ba mean, fo that the 
Centre of an infinite Sphere will be the Point C,, and 
( becauſe the Pgints A and B . are taken . at plea- 
ſure ) in every point of an infinite Sphere, will the 
Centre of the Sphere be, and fo the Semidiame- 
ters of an infinite Sphere from any Centre , whe- 
ther A, B, or C, are not unequal one to another. 
Therefore one infinite Line is not greater than ano- 
ther. 

By the ſame reaſon, if the Line AB be put for 

an 
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an infinite time, it may be proved.that two eternals 
cannot be unequal, 

"Now the*cauſe&why a finite may be conſidered in 
an infinite, conſiſts in this, that neither the ſubject 
Body is in the thinker, nor ſpace, the Image of the 
Body in the. thing thought of, but only in the'memo- 
ry.” Now in the memory and ſenſe there can be no 
infinite. 

But Mathematicians uſe often the Word zxfinire for 
3ndefinite. Now indefinite is the ſame as never ſo 
preat , and ſometimes it is taken for infinitely little , 
provided it be not zothing. Sometimes alfo infinite 
goes for' as much as is poſſible. But nothing is pro- 
perly infinite , unleſs it excced all aſſignable number 
of given meaſures. But it is faid to have been De- 
monſtrated by Torricellizs, that a certain acute Hy- 
petbolical Solid ,, is even in this tenſe of :nfoite, e- 
qual to a certain Cylinder, whole Baſe hath a Diame- 
ter equal to the half Bale of the Hyperbole, but a 
height equal to the tranſverle Axis of the lame Hy- 
perbole. I have often and attentiyely read the De- 
monſtration of this Problem, and never found any 
Sophilme in it. | Yet T1 found that the diſtance which 
Torricelf;us ſuppoles infinite, is meant of an indefinite 
diſtance; nor could it be otherwite underſtood by 


himſelf, who in very many Demonſtrations uſeth the 


Cavallerian. Principle of indiviſibles; which indivi- 
ſibles of Cavallerizs are ſuch, that their aggregate 
may. be equal to any given Magnitude, So that fo 
abſurd a Propoſition as this, an infinite is equal 10 4 
finite, ought not to be aſcribed. to Torricellius , for 
there can be no ſolid fo firall, which doth not infi- 
nitely excecd every finite folid, as 1s manifeſt by the 

| light 
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light of Nature ; that 1s, the abſurdity of Arithme- 
ticians realoning about an infinite, and meaſuring 
Superficies and Solids by Lines without Latitude , 
who obſerving no difference betwixt Arithmetick 
' and Geometry ; took the Root of a Number (which 
is part of its ſquare Number ) for the ſame thing 
with the fide of -a ſquare Figure, though they con- 
feſs that the ſide is no part of its own Square : So 
much of Mathematicks. 1 now expe what the Al- 
gebraiſts will ſay to the contrary. 


The End of the Third Book. 
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MEASURING 
J% | 9.r | 
Can PENTERS Work. 


*————— ma um —_—_—_ — 


EHAF,.L 


Menſuration, 


R Meaſuring is a Science, whereby we | 
are certified ( in ſuperficial Meaſure) | 
either how many Inches, or how many } 

| Feet ang Inches, or how many «Yards , 
Feet and Inches. Or how many Squares, Feet and 
Inches there 4s in any Dimenſion, whether it be of 
Glaſs, Board, Stone-paving, Plaiftering , Painting , 

Tyling, Carpenters os Joyners Work, &c. And fo 

conſequently it certifies us of the Content of many Di- 

menkons; by adding the Produdts of the ſeveral Di- 

menſions together. 

It doth the ſame in ſolid Meaſure; there is only this 
difterence between Superficial and ſolid menſuration |; 
(to wit ) in, Superficial Meaſure there is only two {| 
Summs in a Dimenſion (iz.) Length and Breadth to || 
be multiplied one by the other, But in folid Mea- | 

| EY = > >, T2 
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fure there are three Sunams in a Dimenſion (to wit ) 


Length, Breadth, and Thickneſs to be multiplied each 
by other, and this kind of ſolid Menſuration ſervech 
for the Meaſuring of Timber, Stone, Digging, Brick- 
layers Work, ( for it is commonly reduced to a thick» 
neſs) and all manner of ſolid Bodies whatſoever. 

The Inftruments that are uled in taking of the 
Lengths and Heighths, ( or Breadths) in Meaſuring 
of the following Works; are a Ten Foot Rod, and a 
Five Foot Rod, and a Two Foot Ruler, and lometimes 
a Line. 

[ ſhall begin with the Meaſuring of Carpenters 


Work, it being moſt caſie to learn, and fo proceed 


through the 6ther Trades, leaving the Meaſuring of 
Bricklayers work until the laft, it being moſt diffi: 
cult. 


CG. a $6136 


5 ig Flooring, Roofing, Partitions, and Ceiling 
Joiſts, being Carpenters Work, is generally 
Meaſured by the Square ( as it is vulgarly faid ) or 
more properly is reduced into Squares, + 

Which Square conſiſts of (or contains) 100 ſuper- 
ficial Feet, being»the Produtt of a ſquare Superficics 
multiplied in it ſelf, beins 10 Feet in Lengrh, and 
10 Feet in Breath. 

Note, That a. Superficies is that which hath only 
Length and Breadth, as a Square encloſed with four 
Lines on Paper, is called a Superficies ( as appears 


more at large in the precedent Treatifes of Geome- 


try: ) And 


. % 
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;  And-from thence the Meaſuring of Flooring, Roof- 
ing, Partitioning, Ceiling; Joiſting, Boarding; Plai- 
ſtering, Painting, &c. is called ſuperficigl Meaſure , 
becaule their thickneſſes are not conſidered, nor taken 
notice of in meaſurement. 

For generally Boards, Glaſs, Painting , Plaiſter- 
ing, &c. are ſeyerally for the moſt part of one thick- 
nels. 

And although ſome Floors, and Roofs, and Parti- 
tions, do require to be made ſtronger than otherſome, 
by reaſon of the greatneſs of the Building, and by 
this means the Timbers are larger and thicker, yet 
there is no reſpeCt had to, ( nor cogniſance taken of ) 
the largeneſs and thickneſs of the Timbers, in the 
meaſurement: But an allowance is made in the price 
by adding ſo much per Square more than is uſually 
given for ordinary work. 

Thus 1 2 Inches in Length, and 12 in Breadth is cal- 
led a Superficial Foot, of Roofing, _ Flooring, Board- 
ing, Partitioning, Glazing, Painting, Plaiſtering, &c. 

Note, When a Carpenters Bill of Meaſurement is 
made, there is ſet down, 

For ſo many 'Squares of Roofing ( at what price 
they agree upon per Square) ſo much money. 

Likewile for {ſo many Squares of Flooring and Board- 
ing, at ſo much per Square, ſo much money. 

Alſo for ſo many Squares of Partitioning at fo much 
per Square, fo much money. . 

And for {o many Squares of Ceiling Joiſts, &c. 

The Windows they ſet down either at fo much per 
Light, or ſo much per Window. 

The Doorcafes at ſo much a piece, either with, or 
without Doors. ESE... | 
The Mantletrees and Tarſells at ſo much a piece,, 
he 
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it-will, that is to be meaſured Superficially, ( vulgar- 
0 | 
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The Lintolling, Guttering, Cornice, and 


Boards, at ſo much per Foot. | 
Stairs at ſo much a Pair, or ſo much per Step, | 


CH « 2: ÞM 


T is ſuppoſed that he that intends to learn the Sci- 
ence of Meaſuring is an Arithmetician. . 

For although ſeveral Propoſitions may be anſwered, 
{ome Geometrically, and ſome on the Line of Num- 
bers, ( otherwiſe calied Gunter's Line ) and ſome on 
the Lines of Superficies and Solids on a Settor; yet 
without Arithmetick it is impoſſible to Meaſure exact- 
ly all kinds of Plains and Bodies. es 2s 

Therefore to the Arithmetician, I ſay, multiply the 
Length of any Dimenſion (that is, either Square or 
Oblong ) by the Breadth thereof, and the Produ& 
is the Superficial Area or Content, Ate; 

| ſhall begin with a Dimenſion of Inches, and {6 
proceed gradually to Feet, and from Feet, to Feet 
and Inches ( or parts ). 

Note, "That two ſides of a Superficies being meas 
ſured and expreſt by Arithmetical Figures (one fumm 
being the length, the other the Breadth) is called 4 
Dimenſion. 


Example in Inches. 


Suppoſe a piece of Board or Glaſs, or flat Stone. Ks 
or Painting, or Plaiſtering, or any thing, be if what 
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{ flat Meaſure) be 11 Inches in Length, and 
in Breadth ( which two ſumms 11 and 9, are 


Fa Dimenſion) and you would know the Area | 
Sontent thereof. | 


In, 
11 the length. 
og the breadth, 
Then multiply the Length by the — 
Breadth. 

And the Produtt is 


Set down your Dimenſion thus — 


ag——_— — 


- 09 Inches. 


Which 99 Inches is half a Foot and 27 Inches, of |} 
very little more than 4 of a Foot. 

So that the Product of 1 1 Inches, multiplyed by 
9 Inches, which is 99 Inches, contains 8 Yuch Inches, | 
whereof 12 make a Superficial Foot, that is to ſay, it 
contains 8 Inches, whereof each Inch is one Inch in 
breadth, and 12 Inches long; For 8 times 12 is 96, 
Which is © parts of a Foot; then the 3 Inches which 
are remaining, (for the Product was 99 Inches, take 
66 from 69, and there remains 3 ) thele three Inches, 
I fay, are +2, or, as I call them, 3 parts of ſuch an Inch, 
as aforeſaid; namely, an Inch in breadth, and 12 in 
fength, | 

For by the way you muſt note , ' 
That in a Superficial Foot, there is 
contained 144 Inches, which is the 12 Length. 
Produ&t of 12 Inches multiplyed by 1 2 Breadth. 
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Or as you may ſee in the F 
Geometrical Figure hereun- f2- + 
to annexed. 

By this Geometrical Fi- 
Sure, you may plainly per- | 
ceive, that there s in a 52 41+42 
Square ſuperficies, being 12 
Inches on each fide, 144 
Superficial Inches; for eve- 
ry little Square in the Geo- 12. 
metrical Figure repreſents 
an Inch : So conſequently in half a Foot there is 72 
Inches, being produced from an oblong, being 12 
Inches in Length, and 6 Inches in Breadth, 

Which oblong you may perceive, or imagine in this 
ſquare Geometrical Figure., by taking the whole 
Length one way, and half the Length, or 6 of the 
little Squares the other way : Therefore I ſhall not 
need here to deſcribe the Figure of an Oblong. 

Allo half a Superficial Foot, which is 72 Inches, is 
produced from an Oblong very near a Square, being 9 
Inches in Length, and 8 Inches in Breadth, for 9g 
times 8 1s 72. 

Likewiſe a Quarter of a Superficial Foot contains 
36 Inches, which is one half of 72 Inches, or the 
Produtt of 6 Inches multiplyed by 6 Inches, or 9g 


by 4. 
T ſhall now Proceed to Dimenſtons in Feet. 


0 


a ded 4 


Suppoſe there is a Timber Floor ( or a Stone Pave 
ment, or a Plaiftered Ceiling, or a Piece of Wain» 
{cot , or any other Superficies ) that is '22 Feet in- 
b Length, and 18 Feet in Breadth, and you would 
” O 2 know 
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know in Carpenters Werke how many Squares there 
is contained therein, 


Feet 
Set down your Dimenſion thus - dal ] 'g 
176 
; | TY 2.2 
Which being multiplied, the Produt is —— 396 


Superficial Feet. 


Now to bring theſe Feet into Squares, you muſt 
divide 396, the Content in Feet by 100 (the Content 
of a Square whole fide is 10 Feet) and the Quotient 
is 3 Squares and 96 Feet remaining. 


( 96 Feet. 
See the example —— —_— — ( 3 Squares 

Here you' ſce by the example, that there is 4. 
Squares of Flooring wanting 4 Feet ; or 3 Squares and 
three Quarters of a Square and 21 Feet. 

If the Dimenſion had been Stone Pavement of Ma- 
ſonry, then there had needed no Diviſion, for they 
work by the Foot ; ſo there had been 396 Feet of 
Payement with broad Stone, at ſo much per Foot. 

But if it had been Plaiſtering , or Painting , or 
Wainſcotting, or Hangings, or ſuch like; then you 
muſt haye brought the Feet into Yards, which is done 
by dividing 396 Feet by gg Feet, which is thenum- 
ber of Feet contained in a Superficial Yard '( or Qua- 
drate) being 3 Feet in Length, and 3 Feet in Breadth. 


Sec 
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F 
Ef 396 ( 44 Yards. 
99 


Thus having divided 396 Feet by g Feet ( or one 
Yard ) you have 44 Yards in the Quotient, which, i 
the number of Yards contained in a Superficies of 
Plaiſtering, or Painting, or Wainkcot, or Hangings, 

or ſuch like, being 22 Feet in Length, and 18 Feet 
| in Breadth, 


See the example 


Anotber Example in Feet. 


Suppoſe a Floor or Partition be 146 Feet in Length, 
and 97 Feet in Breadth. 


Set down the Dimenſion thus ———— 


Bcing multiplied the Produt is ——— 14162 Feet 


Which being divided by 109, produceth 141 
Squares and 62 Feet: Or you need not divide it, but 
read it thus, one hundred forty one- hundred and fix- 
ty two Feet, which is 14.t Squares and an half and 12 
Feet. LT 
If you were to bring the ſame Dimenſion into Yards, 
then you muſt divide the Produt of the Multiplicati- 
| on being 14162, by 9g Feet (or one Yard) as you 
djd in the foregoing example. 


563( 5 Feet. 
Sce this example ———z4r5z (1573 Yards. 


9999 : — 
Q 3 50 | 


x96 MEASURING LiblV. 


So you have in the Quotient 1573 Yards and 5 1 
Feet remaining, which is half a Yard and half a Foot. 
Thus much may ſerve for Meaſuring of Dimenſions of 
whole Feet. | 


T ſhall now Proceed fo Dimenſtons in Feet and | 
Inches, which #s ſomething more difficult. 


Suppoſe a Floor, or Partition, or any other Super. 
ficial thing, - as Plaiſtering, or Painting, &c. be 
31 Feet and 6 Inches in Length, and 15 Feet and 6 | 
Inches in Breadth; and it is required to know how 
many Superficial Feet there is contained therein, and 
conſequently how many Squares or Yards. 


Feet In, 
Set down your Dimenſion thus —— — X 3 | 
| | ve 08 |. 
105 . 
21 


Then multiply the Feet,and the Produdt is - 3 1 5 


Then for the 6 Inches in Length, and 6 in Breadth, 
multiply them D1agonal or Crols-wiſe into the Feet, 
{laying 15 times 6 Inches (or 6 times 15 Inches ) is 
7 Feet and 6 Inches : Or thus more briefly, (6 Inches 
being half a Foot ) ſay, the half of 15 Feet is 7 Feet 
and 6 Inches, which you muſt add to the former Pro- 
dud 315. : This being done, in the next place you 
muſt multiply the 6 Inches in the Breadth into the 
21 Feet inthe Length; ſaying, the half of 21 Feet | 
1s 10 Feet and 6 Inches, which you muſt likewiſe add 
to the reſt. | 

Then 


UM' 
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Thea laft of all, you muſt multiply the Inches of 
the Breadth into the Inches of the Length ; ſaying, 
6 times 6 is 36,which 36 is accounted but for 3 Inches,s 
the reaſon whereof , in the next following Page but 
one ſhall be ſhewn 

For note, How many times 1 2 you have in the Pro- 
dutt of the Inches, being multiplied in themſelves, fo 
many Inches you muſt add to the former work, as in 
this example, you have 3 times 12 in 36. As you may 
{ce in the following example. 

Whence note, That it is uſual to begin the Multi- 
plication towards the left hand firſt, namely the 
Feet into the Feet, and afterwards the Inches into the 
Feet, &c. 


Example of Operation. 


Feet In. 
The Length 21N/ 6 
The Feet multiplied ——————— 2s 


The Produdt of the Feet 315 
The half of 15 Feet, or the Produ of p 
6 Inches, being multiplied by 1 5 Feet — 6 7 | 
| The half of 21 Feet, or the Produdt of 


21 Feet, being multiplied by 6 Inches — 6 
The Produtt of 6 Inches multiplied by 

6 Inches,which produces 36,or 3 times 12 3 

which as you read before is 3 Inches — wh 

333 3 


Then add your Summs together, begin- 
ning at the Inches on the right hand, ſaying, 3 and 6 
is 9,and 6 is 15 Inches, which is, 1 Foot and 3 Inches, 

A. O 4 then 
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then ſet down 3- under the Column of Inches, and 
carry 1 to the Feet, and lay 1 that I carry and- 7 
nakes 8, and 5 makes 13; then ſet down 3 in the 
place of Units,. under Feet, and carry 1 to the next 
place, ſaying 1 that I carry and x is 2, and 1 makes 
3, Which I tet down on the left fide of the former 3 
(to wit_) under the place of tens. Then I proceed 
in the next. place to 3, which being in the 'place 
of hundreds is 300, and ſet that 3 down on the left 
ſide of the two other. 

$0 the whole Produdt of 21 Feet and 6 Inches, be- 
i0g multiplyed by 15 Feet and 6 Inches, -is 333 Feet 
and 3 Inches, as you have it aboye in the example : | 
think it convenient | 
here to add a Geome- 2 
ometrical Figure for 
the better underſtand- 
ing of what hath been *v T I*\g9 
ſaid. - at 

'By this Geometri- 
cal Figure, you may 
perceive the truth of | _— 
what hath been ſaid, 2t: 6 
- -Firſt, here you ſee that the whole Squares or Fect 
are 21 in Length,and 15 in Height or Breadth, whicti 
produce 315 Feet. | 

Secondly, In the upper part of the Figure, you ſee 
21 half Squares or half Feet, which is, the 6 Inches 
which you multiplied by the 21 Feet, the Product 
whereof was ro Feet and an half:; fo in the Figure, 
accountingitwo half Squares ( or half Feet) for one 
whole. one, you will find 10 Feet and an half, as be- 
fore by Arithinetick, | WEEN 

' F,60# 


_ _ 


ma 


Thiixdly, 


_— AM. 
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—— 
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Thirdly, On the right (ide of the Figure, you ſee 
15 Oblongs or half. Feet, which are the fix Inches 
that you' multiplied by the 15 Feet, which did pro- 
duce 7 Feet and an half; fo in the Figure, accounting 
two halts for one whole, you wiil have 7 Feet and an 
half, as you had before by Arithmetick. 

Fourthly, In the uppermoſt Angle on the right fide 

of the Figure , you fee a little Square which is 6 
Inches in Length, and 6 Inches in Breadth. This is 
the 6 Inches that you multiplied by 6 Inches, which 
produced 36 Inches, for which there was fet down 
but 3 Inches : 'The reaſon whereof is this. 
- Theſe 3 Inches are the + of 12 Inches, fo is 36, 
the 4 of 144 [nches,- of which'l have declared be- 
fore, that there is 144 {quare Juperficial Inches in a 
Superficial Foot. | 

Therefore for conveniency and brevity in adding 
ſeveral Dimenſions together , the odd Inches being 
multiplied in themſelves, 144 Inches are account- 
ed as 12 Inches, and 12 of 144 are accounted as one 
Inch. 

Now if you will give your ſelf the trouble to tell 
the Squares in the Geometrical Figure, which Squares 
repretent Feet, and the halt Squares or Oblongs which | 
repreſent half Feet, and add them together, you will 
find that they make 333 Feet beſides the little Square 
in the upper Angle ot the Figure on the right tide, 
which repreſents 3 Inches, or © of a Foot ; 1o you will 
have 333 Feet and 3 Inches, as was produced by A- 
rithmetick befare. | 

By what hath been declared, I think it eafie for a 
mean capacity to underſtand how to caſt up the fore= 
going Dimenſion, and bring it into Feet. 


X . 1, 
1 tow 


Now to know hoiww many Squares of Carpenters 
Work there are in this Dimenſion, whoſe Produ is 
333 Feet and 3 Inches; you muſt either divide 333 
by 100, or elſe cut off the two laſt Figures with a 
ftroak thus 3|33 and read it thus, 3 Squares and 33 
Feet and 3 Inches, | 

Soin 14162 Feet, cut off the two laſt Figures thus 
141|62, and then you read it 141 Squares and 62 
Feet. NY of 

So in other Numbers conſiſting of three Figures or 
more, cut off the two laſt Figures to the right hand, 
and the remaining Figures will be Squares. 

But if you would know how many Yards there is 
in 21 Feet and 6 Inches in Length, and 15 Feet and 
6 Inches in Breadth; you muſt as before is taught, 
divide the Produ of the Dimenſion being 333 Feet, 
by 9, being the number of Feet in a Square Yard Super- 
ficial, | | 


& 
As in example 333(37 Yards 
JJ 


So your Quotient is 37 Yards; the odd 3 Inchies 
muſt be added after you have divided, | 


Take another Example. , 


Suppole you have a Floor or Partition, that is 35 
Feet and 10 Inches in Breadth, and 46 Feet 9g Inches 
in length. Set down your Dimenſion as 
before, and multiply the whole Feet 46, þ 
by the whole Feet 35; and the work b 6-9 
will tand thus, | + grin 

Secondly, Multiply the Inches into 230 
the Feet croſs-ways, ſaying g times 35 133 


Feet In, 
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is 315, which muſt be ſet a part by it ſelf, as you may 
ſee in the example in this Page. | 

Thirdly, You muft multiply the 10 Inches by the 
46 Feet, which produces 460, this you muſt add to 
the 315, which before you let apart, and they make 
775 Inches, which you muſt divide by 12, to bring 
the Inches into Feet, which being divided, the Quo- 
tient is 64 Feet, and 7 Inches remaining, which 64. 
you muſt add to the multiplication of the Feet, and 
the 7 to the Inches. 

See the example of the Inches multiplied 46Y/ og 

10 


into the Feet. 35 
The Produ@ of the 10 Inches being 

multiplied into 46 Feet is 4.60 Inches 
The Produ& of 9 Inches multiplied by 

35 Feet is | 315 Inches 
Which being added is 775 Inches 

X 
#5(7 


The 775 Inches being divided by 12, 775(64 
produces as in the Margin 64 Feet and xzz 
7 Inches, which muſt be added to the 27 
multiplication of the Feet in the preceeding Page,and 
then the work will ftand thus | 
4 | 46 > Ge 
35 10 


Fourthly, You. muſt multiply the 10 230 
Inches belonging to the Breadth, by the 138 
9 Inches belonging to the Length, and 64 7 
the Produtt will be go Inches of 144 7 
Inches; or 57 Inches and an half of 12 
Inches, for it you divide go by 12, you * 


will 
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will have 7 in | the Quotient, and 6 remaining, which 
7 in the Quotient is 7 Inches, and muſt be added to | 
the place of Incties; and the 6 that remains over and 
above the Quotient, being'the 3 of 12 is half an 
Inch, which is ſeldom accounted in Carpenters Work : | 
But although it is not uſually done, yet if you are 
minded to be exaQ in Mealuting, you: may ſet down | 
theſe odd parts of Inches by themſelves, and at laſt 
add them all together, and for every 12 of theſe. parts 
you may add 1 Inch, and for 144.,of them you muſt | 
add 1 Foot, as you read before. 

Then adding all your Summs together , you find 
that 46 Feet 9 Inches,multiplied by 35 Feet. 10 Inches, 
is 1675 Feet 2 Inches. 

Which if you are'to bring into Squares, you cut off { 
the two Figures next the right hand thus 16|75. and 
then you read it 16 Squares and 75 Feet (or 16 Squares 
and + of a Square. ) 


An _ of the whole Work. | 

: Feet In, f 
” The Length. 46 09 

The Breadth. X 

The Produdt of 46 by 5. 230 

The Pr6dud of 46 by 3. 138 [ 

The Produdt of all the Inches multipli- | 

cd by all the Feet. 6s V7: . I 

The Produtt of the 10 Inches multipli- | 
ed by g. O7 
The whole Produtt. 16 | 75 | 02 


_ 


Allo by the way take notice that Girders Ends = 
Ends | 


UN 


* myſt be for both ſides) makes 45 Feet. Then multi- 
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Ends of Breſt-Sommers , and Plates, and ſuch like , 
muſt be remembred and fet down in your Bill of 
Meaſurement. 

Allo'you muſt allow in your Meaſure, for the Ends 
of the Joiſts that lye in the Walls; if it be Flooring 
unboarded that you are to Meaſure, then you ought 
to allow 9g Inches into each Wall that way the Joiſt 
Ends are laid. 

But if you Meaſure Flooring and Boarding, then if 
you allow 6 Inches it is reafonable, becaute though 
the Timbers go into the Walls 9g Inches, yet the Board- 
ing Soeth but home to the Wall. | 

And as you add thele things you muſt alſo remenn- 
ber to deduct the Stairs and Chimneys where the 


* Workman findeth materials, elle not. 


Thus much will t{crve as to the Meaſuring of Floors 
ing, Partitioning and {ſuch like; in the next place [ 
{hall treat, 


of the Mea uring of Roofs. 


Suppote a Building to be 3o Feet in Breadth, from 
the out-fide of one Wall to the out-fide of the other, 
and 65 Feet in Length from Out to Out of the Walls, 
and you would know how many Squares of Roofing 
there is in the Roof of this Building. | 

If the Roof be true Pitch, you need not Meaſure the 
Length of the Rafter , but take this for a genetal 
Rule. | 

That the Length of the Raſter is { of the Breadth 
of the Building, therefore the Breadth being 30. Feet, 
the Length of the Rafter will be 22 Feet and 6 Inches, 
(which is 3 of 30) which being doubled (for fo it 


ply 
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ply 45 by the Length of the Building being 65, and 
the Produdt will be 29|25, which is 29 Squares and a 
quarter. | | 

But the uſual way which is ſomething briefer is thus, 
multiply the Length 65 by the Breadth 3o, and that 

roduces 1950 Feet for the flat of the Building, then 
add half the number of Feet in the flat (to wit) 975 
to 1950, and the Produtt is 2925 as before. 

You may add the half thus, ſaying: the half of 19 
is 9, then becauſe twice 9 is but 18, and there re- 
mains 15 you mult carry that 1 to the next Figure be- 
ing 5, and for that 1 which remained of the 19 after 
it was halfed, you muſt add 10 to 5, which makes 
It IF. | 

Then ſay the half of 15 is 7 and 1 remaining, add 
that 1 to the Cypher, and it makes 10, | 

Then ſay the half of 10 is 5. 


See both the Examples. 


Feet In. 
The Length of the Rafter on one ſide of 22 c 
the Roof. 
_= Length of the Rafter on the other 22 6 
ide. 


The Length of both Rafters being added. 45 © 
The Length of the Building to be multi- 
plied by 45. 65 O 


The Produ&: 
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An Example of the other way called Meaſu. 
ring ON the flat. 


Feet In, 

The Length. | 65 o 

'The Breadth. So” 7 2 
The Produ&t of the Length by the '£ 

Breadth on the flat. 1950 O 

The half flat to be added to the flat. 975 O 

The Produdt of the flat and half 2925 0 


Note, When you Meaſure Roofing this laſt way, 
being called Meaſuring on the flat, you muſt write 
over your Dimenſions, Flat and Half, or 1% to fig- 
nify that after you have multiplied the Length by the 
Breadth, you muſt add half that ProduR to it ſelf. 

Note, If the Building that you are to Mealure be 
broader at one end than it is at the other, you muſt 
meaſure the Breadth in the middle, both for the 
Flooring and the Roofing, or elſe meaſure each end, 
and add the Summs together, and take half the Pro- 
duct : As ſuppoſe a Building to be 14 Feet wide at 
one end, and 12 Feet wide at the other, they being 
added make 26, the half whereof is 13 for the width 
of the Building. 


Flow to Meaſure a Gable-end. 


Suppoſe a Timber Building be 40 Feet in Breadth, 
' and you have meaſured all the Carcaſs of the Building 
except the Gable-end,, or Ends, 


To 


_ = | 
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To Meaſure this Gable-end, multiply half the Baſe 
by the whole Perpendicular 4 or half the Perpendicu- 
lar by the whole Baſe gives you the Area or content 
of it. 

I call the Plate whereon the Rafters ſtand, the 
Baſe. | 

The Baſe being 40 Feet, the Perpendicular is 22 
Feet and 4 Inches. 


See the Example, 
"_- Feet In. 
The half of the Baſe. 20 0 
The whole Perpendicular. 22 4 
The Produtt of 2.multiplied by 20. 40 O 
The Produdt of 29 by 20. . 400 - 
The Produdt of the 4 Inches multiplied by 
the 20 Feet. 6 8 
The total Product. 446 8 
The other Example. 
| Fe: In: 
The whole Baſe. 4.0 G 
The half of the Perpendicular. I1 2 
The Produtt of 49 by 1. 40 + 0 
The ProduRt of 40 by 10. 40 O 
The Product of the 2 Inches by the 40 Feet 6 8 
The total Product, 446 B8 


Thus you ſee both ways agree, and the Gable-end 
cqntains 4 Squares and 46 Feet and 8 Inches. 
GS: | | 


% 
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If there be two Gable-ends equal, or both alike in 
the building, then you muſt ſet down the total Produtt 
» twice. 738?.2 
If there be four Gable-ends,. and each of then of 
3 one bigneſs, then you muſt ſet down the total Produdt 
four times. - 
Note, If the Building be Square (+4z.) hath four 
right Angles, and the Breadth 40 Feet ; and the Roof 
true Pitch. 
The length of the Rafter, and alſo of the Hip Raf. 
| ter, and the Angles which they make; allo the length 
of the-Diagonal Line, and of the Perpendicular, are 
as in the following Table. | 
As you may lee by the Figure ABCD hereunto 
| annexed. 


0 


| | Fect . In 
| The Breadth of the Building. 40. | 00 
] 'The Length of the Raſter. 30 O00 
1 The Length of the Hip Rafter. 36 o0 
| The Length of the Diagonal Line. 56 - '06F 
4 | The Length of the Perpendicular. 22 044 
© kc Deg.Min, 
t Foot 45 10; 
Rafter Angles ? 74 2. a FO 
| : t Foot 38. 22 
; Pup Angles AtTop er... .38 


f Explanation of the Fig. ABC D. 


AB, The Breadth of the Building. 
AP, The half Breadth. 
*AE, or EB, .The Length of the Rafter, 
| EP, The Perpendicular,  -, | 
Þ AF; 
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/ AF, or F B,. The Length of the Hip Rafter. - , 

__AGH, The Angle that the Hip makes at Top, and 
K ; the meaſvre of it. | , : 

HAG, The Angle that the Hip makes at the Foot 
and L 1 the meaſtre of it. | 

PAE, The Angle that the Rafter makes at Foot, 
an] /P'4 the miealure of it. a 

AEP, The Angle that the Raſter makes at Top, 
and 4, n, the meature of it 

LIP the Quadrant of a Circle divided into go De- 
grees for the meaſuring of the Angles. 

AC, The Diagonal. | - 

LM, The Line over which the Rafters muſt be 
placed, that the upper ends of the Hip Rafters-are 
fixed to. | 

The Length of the Hip Rafter is found by taking 
the Length of the Rafter AE, and ſetting it on the 
Perpendicular from P to F, draw F A the Hip Rat- 
ter. | 

If you have a-Roof of any other width, you may 
deſcribe it from this Figure, os you Say find"the 
Length of the Hip Rafters, and the Length of the 
Diagonal, and likewiſe of the Perpendicular by the 
Rule of Three, and the foregoing Table. 

” The Angles are always equal to thofe-in the Table, 
lerthe width be what it will, provided the Building 
be right Angled, andthe Roof the uſug] true pitch, 
(thar is, the Rafters Length to be 7 of the Breadth of 
the Building. ) EY 


To Meaſure a Hipt Roof: 


Suppoſe a Building to be 60 Feerin Length, ahd 


\ 40 Feet-in Breadth, Randing alone, being Hipt _ 
EAC 


. . 
hs HY SY SIMI Gere INT ITTYTTDN 
LL * . 
* 


Place this between Page 208 and 209. 


each Angle, the Angles being right, and the:'Roof 
true Pitch, and it is required to know how many 
Squares of Rooking' there. is in it. - 5 

- Multiply the whole Length being 60 Feet, by 20" 27 
Feet the Length of the Rafter, for one ſide. of the 3 
Roof. L 

Or add 30 and 30 together, they make 60 for both 
ſides of the Roof, then multiply 60 by 6c, the Pro- 
. duft is 3600, ot 46 Squares in that Hipt Roof, 


Which T thus Demonſtrate. 


The Length of the Roof on the. Ridge,irom Hip to. 


Hip is 20 Feet, and the Len$th of the Roof at the 
Plate is 6c Feet. 

Add theſe two ſumms together, and they make 80 
Feet, whereof take half, that is 40 Feet, which is the, 
mean Length of the Root, it you meaſure in the "> 
middle betyeen the top and bottom : Then — E 
this 40 Feet by 60 Feet, being the Length of both 7 
Rafters on each ſide the Roof, and the Product is 
2400 which is the meaſure of the tio ſides of the: 
Roof. | 


Proceed we in the next place to the two Ends: 


| Being each of them 40 Feet in Length, and;the. 
Rafter of cach end 3o Feet in Length ; each of the 


ends being a Triangle, which you muſt meaſure agyow | > 


did the Gable-end; 

Multiply 40 Feet being the Baſe, by 15 Feet being 
one half of the Rafter (or Perpendicular as you may 
call it, although if lean. from an uptight) and the > 
Produtt is 609. x" 

f P 2 The” 


Theother end of-the Roof being the ſane as «this, 
 add/600 to this 600 it-makes 1200, which being ad- 
ded to 2400 the Produttof the two-fides, make 3600, 
or 36 Squares as before , which was to be Demon- 
ſtrated. 

Suppoſe you were to meaſure the Roofing of a Cor. 
ner houſe being 60 Feet long, and 40 Feet-broad, and 
joining to other Houſes each way, then there will be 


will be the ſame, and the ſame number of Squares in 
it, as in the former-that was Hipt,: provided the Build- 
ing be Square, and the Roof true pitch. 


See the Examples. 


"2M Feet In. 
' ** Thewhole Length of the Roof. .!- 60 oo 
| The Length of both Rafters. (1-60 ©0 


The Produtt or number of the Squares 3660 oo 


The Demonſtration. 


Feet In. 
The Length of the Roof on the Topis 20 oo 
To which add the Length of the Roof at 


the Plate 60 ©o 
The Summ is. 8o oo 
The Length of both Rafters '  60' © ©0 


Being multiplied by 4 the mean MF 
tween-60 and 20 


The Produdt is 2400 | @O 
W hich is the Content of the two ſides, 
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but one Hip, and one Sleeper, yet the Dimenſions, 


= 
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Now for the two Ends. 

" In. 
The Length of the Baſe | 00 
pa, I by the half Length ofthe Rafter. , - oſs 
200 ©0 

40 
— 
Produce 6co [100 

-'To which add the meaſurement of the 0- _ 
00 ' o9 
ther end. IP .... 


The ſumm-isthe Content of both the ends, 1200, . ,;90 
Towhich add the meaſure of both ſides 2400-' - 00 


—_—————— 


The ſumm is the Area or Content of the 0 
whole Roof , as' before 6 3909: M9 


His to find the Length of the Hip for. a 
- Roof that is '20 Feet 1 Breadth, Xo the 
Rule of Three. | 


You ſee by the-foregoing Fiore A B CD; hab a 
Roof being 40 Feet in Width or Breadth,” gives {Hip 
Rafter that is 36 Feet m Length'; therefore "ſtate 
your Queſtion thus. If 40 give 36, what will Mn give, 


36 
Multiply and Divide,and you will C 20 729 g 
find 18 720 49 , 


4+ 
After the ſame manner you may find ar any of the reſt. 
You muſt remember to add the Rafters Feet, and 


Eves Boards,in the Bill of Meaſurement. 


T4 CHAP. 
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l Meaſuring of Glaziers Work. 


<F He Meaſuring of Glaziers Work is the ſame as 
of Carpenters Work; only Carpenters Work is 
, net-meaſured any nearer than two whole Inches. 

-But Gleziers Work is ſometimes meaſured to £ of 
an; Inch; and the: beft- and readiefſt way to meaſure 
Glazing,is to take the Dimenſions with a ſliding Ruler, 
fuch as Glaziers generally uſe, which Ruler is divided 
Decimally, a Foot into 100 parts, fo that a whole 
Foot contains 100 Parts or Diviſions, .5. of. a Foot con. 
tains 75 Parts; + of a Fodt contains 5a Parts, and 5 | 
of a Foot contains 25 parts. | 
Thoſe that deſire to meaſure the Decimal way, 
fefert\ them to a Treatiſe lately written by. my worthy 
Eciend. Tho. Hammond { Entituled 4 yew, and exalt 
way of Menſuration ) and indeed it is a very ready way L 
of Meaſuring, provided our two Foot Ruſes were di- i 
vided: into; 20 equal, Parts, - or. a Foot, Rule into,,10 
Parts,-{ or as I may.call them Inches ) and every one | 
of thoſe Parts divided.into 10 equal parts. _ | 
But to, came to thething intended (to wit) to mea- 
ſure Glazing by Vulgar Arithmetick, and with a two 1. 


y 


Foot Ruler divided into 24 Parts, and: each of thoſe 
into 8. Parts, as they are commonly made and uſed. 
Suppoſe you have a Pane of Glaſs which is 5 Feet 8 
Inches,and an half in Length, and 5 Feer 7 Inches and 1 
+ in Breadth, and you would know the Area or Gon- 
rent thereof. - | | 


dex 


_ 


- 
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Feet In, Parts. 


Set down your Dimenſion thus, g - : - 
And read it, Feet,8-Inches and 6 — 


Parts of 1 2,which is the 3 Inch,by 
5 Feet 7 Inches and 3 parts of 12, which is the 54 Inch. 

Then multiply the. Feet. and Inches, one by the 0- 
ther, as you are taught in the foregoing Pages ; fay- 
ing.5 times 5 is 25, Feet, which being ſet down un+ 
der the Feet; multiply crols ways 5 by 8, which-is 
40 Inches, or 3 Feet and 4 Inches, this being ſet 
down, 

In the next place multiply 7 by 5, which is 35 
Inches, or 2 Feet and 11 Inches, this being ſet 
COWN. - | 

In the next place multiply the +5 Inches by the 8, 
it is 56 Inches, of which 144 make a Superficial Foot, 
for which you muſt ſet down 4 Inches, becauſe you 
can have but 4. times 12 out of 56, and there re- 
mains $: Therefore I ſet down 4 Inches and 8 Parts, 
of which Parts 12 make an Inch, 12 of which Inches 
are accounted a Superficial Foot. | 

In the next place multiply the parts of Inches crols- 
ways; firſt into the Feet, ſaying 6 times 5 makes 30, 
which is 2 Inches and 6 parts, this being ſet down. 

Say 5 times 3 is pL or 1 Inch and 3 parts, which 
you muſt put alfo under the reſt, | 

Then multiply the parts of Inches croſs ways iato 
the Inches, ſaying 6 times 7 is 42,which is 3 parts and 
an half, for which | ſet down 4 under the place of parts 


of Inches, and 6 againſt it towards the right hand, 


which ſignifies 7} a part of a part; (for 12 of theſe 
parts make one fuch part, whereof there are 12 in an 
Inch_) Line meaſure, this being done, multiply 3 by 8 

P 4 (whicte 
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(whith is 3 parts by 8 Inches ) that makes 24 parts, 
for which you muſt ſet down 2 under. the place of parts 
of Inches. | 
Note , That as in' multiplying the” Inches by the 
Inches, you accounit 'every 12 of the' Produd+for 1 
Inch, 1o in multiplying the parts of Inches into the 
Inches, you mufFaccount every 12 of the Produt for 
1 part, as'in multiplying 3 parts'by' 8 Inches produ- 
ceth 24, which is twice 12, therefore 1 ſet down-2 
under the place of parts. | E_AIY 
--Laftly, you nift multiply the'parts'of Inches by 
| the parts (if you will meaſure fo near) ſaying 3 times 
6 1s 18, which tis 1 part and an half of a twelfth part of 
ar-Inch Line meaſure; ſee'the Dimenſion caſt up. © 


3 - 


_ L Example. Ia 


Feet In. Parts. 
' Wn , oF 8 — 4 » 
257% Tu! - Oy. 1. 
The Produd of 5 Feet by 5 Feet is 25 
The Product of 8:Inches by 5 Feet is 03 
The-ProduRtof-77 Inches by 5.Feet is '02 
The ProduRt of 7 Inches by 8 Inch, is 
The Product of 6-Parts by:5 Feet 1s 
The ProduR of 3 Parts by:5 Feet is 
_ The Product of 6 Patts by 7 Inches 1s 
The Produt of 3 Parts by 8 Inches1s. 
The ProduR of 3 Parts by 6 Parts is 


The total ProduRt is _. 


= 
© 0OOntaMmSy 
rPY 
A 


2 BwwaAresp eo 


—— 

4 

: 

SJ |] 

ws "95. © 


= 
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Thus you ſee that the Area or Content of 5 Feet $ 
Inches and an half (or 6 parts of 12) in Length, be. 
irg multiplied by 5 Feet 7 Inches and + (or F parts 
of 12) in Breadth; is 31 Feet, 11 Inches and ro Parts 
of an Inch, accounted to have 12 Parts, and 4 and + 
of one of thoſe Parts ; but as for the laſt 5 Parts*and 
2 they are not worth the ſetting down nor taking no. 
tice 'of ; the value of thole parts being ſo ſmall.  - 

The truth of this Area or Content may be proved 
three ſeveral ways. 

- Firft Decimally, Secondly Geometrically, Thirdly 
by Vulgar Arithmetick. 

Firſt Decimally thus; the Decimal of 3 Inches and 
2.1571, and the Decimal of 7 Inches and 5 is 60 and 
ſome ſmall matter more : Therefore ' in F Þ 
Decimals, I {ct down the Dimenſion @ * * 
thus. 37! 
5 60 


And having multiplied it, I ind the 34 260 
ProduR 'to be 319760, then'cut'off the 2855 
2, Figures next to the left hand with a p 
ftroak as you ſee in the example, ani they + 3 1/97160 
repreſent 3 1 Feet. "77 mM | 

Then the remainder is 996>'of T0060, and bycut- 
ting of two Figures more thus g7 60 'it is 97 of 7100 
and ſomething more, it is near 98 parts of 100, 92 
of which parts, is the Decimal of 11 Inches, and the 6 
parts which remain are ,£+ of an Inch; fo that oy this 
you ſee the Decimal xhy of meaſuring and this Vulgas 
doth agree. | : 

Secondly, you may proye it Geometrically, if you 
deſcribe a Geometrical Frgure (after the ſame' man- * 
ner that the Figure is deſcribed in Pag. 195 of Carpen- 
ters Work, being drawn according to a Scale; ) 5 Feet 
8 Inches 


, 


$ Inches and 4 in Length, and 5 Feet 7 Inches and + 
in-breadth ; and then divide the Feet and Inches, and 
partsz and you will. find it to agree with the Area or 
Content betore produced. 

Thirdly , it may. alfo be proved by Vulgar Arith- 
metick thus. | 

Reduce the Feet and Inches into the leaſt Denomi- 
nation ( to wit ) Quarters of Inches, and then mnlti- 
ply them one by another. | 

To do this,, multiply 68 Inches ( which are the 
Inches:in 5 Feet and © Inches) by 4,--and that brings 
them into Quarters ot Inches Line meaſure, then add 
2 to the Product, for the half Inch in the Length, 


638. 
4 


—— — 


272 
2 


— — 


Thys in the Length you have 274 Quarters of Inches 


The Breadth being 5 Feet 7 Inches and *; multiply 
67 ( the Inches in 5 Feer and 7 Inches Line meaſure ) 
by 4, being the Quarters in an Inch; Line meaſure,and 
to. the Prody& add 1, which is the 4 Inch in the 
Breadth. 

67 
4 


268 


I 


_— -— 


And inthe Breadth iscantained 269 Quarters of Inch. 


2» - - 


Thus 
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[ 274 
” 
| ' © 2466 
; 1644 
548 


| 
? 
| 


Inch, and 


Wt; I 44 
© I 16 


— 


36.4 
144 


— —  — 
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Thus having brought the Length and Breadth into 
the leaft Denomination (to wit, Quarters of Inches) 
| 1 ſet down my Dimenſion thus and multiply it 


2-1 The Produftis #973706 Quarters, 


Of which Quarters there are z6 in an Inch Superfi- 
cial meaſure (to wit, 4 in Length, and 4 in Breadth) 
and of which Inches there are 144 in a Foot Super- 
| ficial meaſure ( to wit, 12 in Length, and 12 in 
' Breadth. ) Therefore I multiply 144, the Inches in 
| a Superficial Foot, by 16, the Quarters in a Superficial 


In a Superficial Foot there is 2304. Quarters. 


Then Divide 73706 the Superficial Quarters of 
# Inches in the whole Dimenſion, by 2304 the Super- 


'{ ficial Quarters of Inches in a Foot. 
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| e 228 
: B4582 
73728 (31 Fect. 


Z 3944 
23S 


And the Quotient is 31 Feet, and the remainder is 
2282 Quarters,” which are not a Foot. 

Therefore divide ,2282 by 192. (which is the nym- 
ber of Quarters contained in-12 Inches in Length, 
' and 1 Inchiin Breadth, which 192 is the Produtt of 
12 by 16.) 


I2  # abt 
- 46 by, 3F&O ; 12:69am 15! 
Pi? 2282(1 1 Inches: 
[ P2 $74 'X'FLZ 91”: 
| ei L2 xF 
| 417 2139S Quar,c ! vi! , F2GT 


And the Quotient is 11 Inches, and 170 the remain- 
der, which is 170 Parts or Quarters, of an Inch in 


Breadth and 12 Inches in Length, which Inch as I * 


told you before contains 192 Quarters. 
Wherefore divide this 170 by 16 (to wit, the 
Quarters that are contained in an Inch in Length, and 


an-Hfich 1n Breadth:) | 106 Lo#1 LEG 
I 
x70 (10 Parts. 
£66 
= 


And the Q__ is 10, and the remainder 10. 
Thus you ſee the Produdt of 5 Feet, 8 Inches, and 
z in Length, being multiplied by 5 Feet, 7 Inches, 


and - 
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and < in; Breadth, is 31 Feet,'11' Inches, 10 Parts 
and 22 of a Part, which +5 ofa Part is in value-the ' 
ſame that 7 and + is, of a Part containing 12: as 
you found it by the firſt way of working in Vulgar A. 
rithmetick. | +1: 


Another Example. 


S - Suppoſe a Pane of Glaſs be 5 Feet, 3 Inches, and * 


lotg,] and 2 Feet, 4 Inches and ; broad, and you de- 


fire to know the content thereof. 
Feet In. Parts, 

Set down your Dimenſion thus 4 #3 

4 6 
- Then Multiply the Feet and Inches one into anoe 
ther, ſaying 5 times 2 is 10 Feet, ſet that down un- 
der the Feet; then multiply croſs wile, faying 3 times 
2 is 6 Inches, ſet that under the Inches; 

Then ſay 4 times 5 is 20 Inches, 'or 1 Foot and 8 
Inches, ſet the 1 under the Feet, and the 8 under the 
Inches. 

Then ſay 4 times 3 is 12, which is 1 Inch, 

Next, Multiply the Parts croſs ways into the Feet, 


\ ſaying 6 times 2 is 12, which is 1 Inch, which muſt 
be ſet under the place of Inches. 


Then Multiply the 6 Parts by 5 Feet, it makes 30 


+ Parts, which is 2 Inches and 6 Parts, which being ſer, 


down. 

Multiply the Parts into the Inches, ſaying 6 times 
3 is 18, which. is 1 part and an half; for which I-put 
1 under the place of Parts, and 6 againſt it. towards 


« the right hand, which ſignifies 4 or 7% of a Part. 


Then 


Then Multiply the 6 Parts by the 4 Inches, it | 
makes 24, which is'two Parts, therefore add 2 under [ 
the place of Parts: 

Laſtly Multiply” the Parts by the Parts, ſayitig's 
times 6 is 36, which is 5+ of a Part, ſet this'4 uh- 
der the 6 on the right hand. 

Then adding them all together, the content is-1 2 
Feet, 6 Inches, 9 Parts, and $2 of a Part; which 754 

-yoy need not ſet down as you read before, they figni- 
fying very little; then it will be 12 Feet, 6 
and 9 Parts or 7% of an Inch. 


See the whole work. 


Feet Ia. Parts. 


The Length 05 3 '6 
The Breadth 02, 4. 6 : 
The Produ& of 5 Feet by 2 Feet is 00. o (Þ 
- The Produtt of 3 Inches by 2 Feetis oo 6 © F 
: "The Produdt of 4 Inches by 5 Feet is or 8, 0 
The Produdt of 4 Inches by 3 Inches is oo'r © 
The Produtt of 6 Parts by 2 Feet is 00.1 © 
"The Produt of 6 Parts by 5 Feet. is 00.2 - 6 Pa. 
_ "TheProdu of 6 Parts by 3 Inches'is oo © 1 6 
"The Produtt of 6;Parts by 4 Inches is co 0 2 
TheProdu of 6 Parts by 6 Partsis 000 © 3 } 
The Total is 12.699 Þ 


A, 


*-"Iote, That ih Meaſuring of Glazing, many times *W 
In'a Building there are ſeveral Window frames of one 
bignefs,-.arid'in one Window Frame there arefeveral 
Panes of Glaſs of one bigneſs or Dimenſion ; as __ i 
n2t; » 


% 


UMI 
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t {| fix Light Window there are 6'Panes of Glaſs, 3-0f 
r | them of one Dimenſion, and 3 of another; ſo-in a 

four Light Window there are 4+Panes of Glaſs, 2 of 
6 one bigneſs, and two of another. 


Y In a fix Light Window you need meaſure but one 
|| Pane of a ſort, and ſet down each Dimenſion; and be- 
0 ravſe there are 3 of a ſort'of one bigneſs, ſet down 
2 2 againſt your Dimenſion, which ſignifies 3 times that 
- [+ Dimenſion. 

[f it be a four Light Window, and have 2 Panes of . 
# Glaſs of one bigneſs, and two of another, then ſet 
down 2 againſt your Dimenſion. 


- 


Example. 


—If you were to meaſure a fix Light Window, and 

the upper Panes were cach of them 2 Feet 6 Inches 
- '© in beight (or Length) and 1 Foot 2 Inches in Breadth. 
+ And the lower Panes 6 Feet 4 Inches in Lengrh, and 
1 Foot 2 Inches in Breadth : You may make but tw 
Dimenſions of theſe 6 Panes of Glaſs. 


Feet, In. Parts. 
Setting them down thus 2.., ©. © 6 (3) 
SS 


Feet In. Parts. 


6 4 92) 


To a 


The 3 in the Circle thus (3) fignifies 3 times the 
Dimenſion that it ſtands againſt; rheretore when 
you haye caſt up the Dimenſion, the Produd thereof 
| you 
-- 
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you muſt multiply by 3, and ſet. that down for the 3 
Panes. 


Example. 

Feet In. Parts. 

2 6 900) 

35 
2. 6s; | 
6 © | 
4 | 
kl | 
The Produtt of of one Pane is 3 Tr | 
Which multiply by 3,becauſe my ; 
are 3 Panes of that bigneſs. 3 
And the Produtt is $- ad 7 


— 
_— 


. Being the Content of the 3 Panes. 
Then the other 3 Panes, being each of them 6 Feet, 
4 Inches in Length, and 1 Foot 2 Inches in Breadth. 


Feet In. Parts. 


—__ —— A — 
= —__ — . WW mn 
- 


Set down thus 6 4 4 3) 
And multiply, 1 2 '0 
The Produ& of 6 Feet by 1 is 6. 6: 


The Produtt of 2 Inches by 6 Feet is 1 © 
The Produ of 4 Inches by 1 Footis o 4 
The Produtt of 2 Inches by 4 Inches is © © 

4 


The total Produdt or content is #7 


——— 


Which multiply by 3 


——_ _— 


-_ ty ——_— _ 


CO ESD 
- 


”Y 
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7 4.8 
I 
Saying 3 times $ is 24 Parts or 2 In- 
ches, which carry to the Inches, and © 
ſet a Cypher under the Parts, thus 
Then ſay 3 times 4 Inches is 12 In- 
ches, and 2 that 1 carry is 14 Inches, 4 


that is, 1 Foot and 2 In. ſet down the 
2 In. and carry the 1 Foot to the Feet 
Then ſay 3 times 7 is 21 Feet,and 2 PE: 
that I carry is 22 Feet; {et that down | 
Add them, arid the Produdt is 32-23-06 


O 


For the Area or Content of the 3 Panes, DEM 

| . Feet In; Parts? 
The Content of the firſt z Panes is 0B. 9g © 
The Content of the laſt 3 Panes is 22 2- © 


Being added together is zS '24=.Þ 


| Which is the Content of all the fix Panes in the fix 
light Windorv. 

Then,fo many fix light Windows of the ſame bigneſs 
as you have in the Building to meaſure, multiply the 
number of them by 3o Feet and 11 Inches, and the 
Produtt is the Content of them all. 1 


«To meaſure a four light Window. 


tl 

A four light Window having 2 Panes of one bigneſs; 
and 2 Panes of another ; you may fer down but 1 Pane 
of each bigneſs, and (2) againſt it thus. T3; 
| Suppole the upper Panes to be 2 Feet 1' Inch in 
Length, and 1 Foot 8 Inches and 4 in Breadth, a piece., 


Q. _ And 
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And the lower Panes to be 4 Feet in Length, and 
F Foot 5 Inches and 3 in Breadth a piece 


Begin with the two-upper Panes. Feet In. Parts. 


oo 
O 


And ſet them down thus 2...1 '2@) 
x 8B 6+ 
S468 
?.&-0 
p 
o 8B 
C6 
The Content of 1 Pane is g.; 
— Theother Pane being the ſame,add 3 7 2 
The Content of both the upper 
Panes is' T.:-— B28 
Secondly, fet down the Dimenſion of the two low- 
er Panes thus, 
pi Feet In. Parts. 
&--8 
v-12Y 
Bet 
. 2 '$-2 
2 
The Content of one Pane is 6s 10 © 
And becauſe there is (2) ſtands 
againſt the Dimenſion, you muſt 00S 
multiply it by 2, or elle adde Ho __ 
The Content of both Panes is 1i3 $8 © 
Towhich add theContent of the ES 
upper Panes þ = 
And the Content of the 4 Panes $ 20 10. 4 


in the 4 light Windoy is 


— 


Ms 
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How to fet down Dimenſions im your Pocket 
Baoks. 


Note; Before you begin to ſet dowri yout Dimen- 
Gons, it is convenient to divide the Breadth of yout 
Page or Leaf into fo many feyeral Columns as you 

E 


- think convenient, with Lines drawn of Ink : 


Leaves of your Pocket Book being of the Breadth of 
this Book; you may divide a Leaf into four Parts of 
Columns. . | | 

You muſt likewiſe before youſet down any Dimen- 
ſions, expreſs the Work-maſter and the Work-men's 
names, alſo the place where,and the Day of the Month; 
and Date of the Year that you meaſure: Likewiſe if 
the Work that you are to meaſure, be Glazed with 
ſquare Glaſs, you muſt write Squares above your Di- 
menſions, and over thofe Dimenſions which are Glazed 


' with Quarries, you muſt write __ that when 


you come to make the Bill of Meaturement, you may 
expreſs them ſeverally , becauſe they are of feyeral 
— EE 

In the next Page I will ſet down all the Dimenfione 
which you have been taught to caft up in Glazing 
and ſome others, with the ProduR to cach Dime; 
fon, 


. 
EF % 
* 


nw 
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Glazing done. by AB. for C. D. in Long- 
Acre, and meaſured the 22 of Janu- 
_ ary, 1680, 
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Quarries.” - Produfts. Squares. ProduRts. 

bY 

Seth: $41 f61-h age Doignt ne, 4p 

$ 31 11 10 4 'C3 $ 04. Il O65 

C. .9..3 .* ,|O1 02. 00 

7 4-4 ©2 CO oy 

31g" '6 12.06 og? WE 64 03 ©0000 
03:.00 ©O 

N .2,,.0 08 cg 902 di oe c6 09 00 

- Y DEP = os ©O Og ; 

2*:2/ '© 22 OZ Glo. oo 03 30 OF © 

We 1 hl | 

8....6...0 07.02, £401 02. 097 (2) dF. 00.366 

40: 07(2) "ay 3 Q2..99 EEE Li 

#27 IK. 52 07 os 


96 03 11 


Explanation of the Columns, 


In the firſt Column towards the left hand, are the 
Dimenſions ( which you have been taught to caſt up ) 
of Glazing done with Quarries. 

In the ſecond! Column you haye the Produtt of each 
Dimenſion juft againſt it. | 


1n 


UMI 


—_— —— 


*. 
Py — — __ — a_ 


is 
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In the third Column you have 5 Dimenſions of Gla- 
zing done with Square Glals. 

In the laſt Column you have the Produtt of each Di- 
menſion juſt againſt it; and at the bottom you have 
the total Summ of all the Produtis in that Column, 
being F2 ©1 09 

Likewiſe at the bottom of the ſecond Column you 
have the total Summ of all the Produdts of the Di- 
menſions done with Quarries, which is 96 Feet, 03 
Inches and 11 Parts. As for the odd Parts, you 
may leave them out when you make your Bill of Mea- 
lurement. 

When you are meaſuring and ſetting down the Di- 
menſions in your Book, whether it be of Glazing, or 
any other Trade, ' Jp" leave every other Co- 
lumn vacant or empty,” That fo having ſet down all 
your Dimenſions in your Byok which you general- 
ly do before you caſt up any ) When you caſt. them 
up ( which muſt be in another Book or Sheet of 
Paper ) you may enter. the Produdt of each Dimenſi. 
on juſt againſt it, as you ſee in the Page before, 

If there be another to meaſure againſt you, -you 
mult after you have done ſetting down all your Di-_ 
menſions; compare your Dimenſions together, to ſee 
if the Dimenſions in both your Books agree. - 


The reaſon why you ſet down the Produtt of 
each Dimenſton juſt againſt it in the-next 
Column towards the right hand, us, 


4 
If you meaſure againſt another Meaſurer, and:there 
ſhould be a miſtake in either of your caſtings up obthe 


Dimenſions ( as it often happens through lecurity ior 
Q 3 negli- 


_ negligence) then one by reading over the Dimenſi- 
ons in his Book, with = Produda tocach Dimenſion 
as he goes on; and the other looking in his own Book 
themiſtake will ſoon be found, which myft be reified 
between you.. wn | 
Therefore, to be certain in caſting vp-your Dimen- 
fions;: you ought to caſt them up twice, if not three 
times; (to wit ) after you have caft 'them all over 
once; begin and caſt them over again; and ſee whether 
it agrees with your firſt caſting up, if not, then caſt 
them up again. | 
When you make your Bill of Meaſurement, .you 
myſt ſet your name to it at the lower end of the Bill, 


An Example of a Bill. 


Fa] work done by A, B, for C, D, in Longs, 
ire, and:mcaſured the 22th of Fanuary, 1680. 


P3es | bh... + < 

For g6Feet and 03 Inches  Gla-" 

2108 done with Quarries at os 4. perpoz co or 4 
oot. x 


For 52 Feet and 1 Inch of Glazing. 
with Soares at 07 4. per Faot. for I0 O43 
The Summ is o3 10 054 
Meaſured the Day andTeat DR” 
above written by. V. M. F 


I 


You: may ſometimes happen to meet with Panes 
of: Glaſs of various formes; as ſ5metimes the top of 
z Pane of Glais is concluded with a Sewicircle, ſome- 


rumes 


ns 
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times with a Scheam or Segment of a Circle, ſometimes 
Triangular, and ſonietimes Ovilar, and ſometimes an 
Oval in Glaſs, or a round Pane. 

For the Meaſuring of each of theſe and ſuch like, 
I refer you to the Meaſuring of Planes in the fifth 


Book, which doth ſucceed this Treatiſe. 


| Thus much may ſuffice the Ingenious Praticer 
as to the Meaſuring of Glazing. | 


_—— 


C m4 26 WV 


He Meaſuring of Joiners Work is the ſame that 
is taught before, only there is this difference; 
Carpenters Work is brought into Squares, and Gla- 
ziers into Feet; and Joiners Work muſt be brought 
into Yards. | 
. Which to do, after you have caſt up all your Di. 
menſions, and bronght them into Feet, divide the 
whole Produtt by 9g, and that gives you the number 
of Yards. 
You muſt divide by 9, becauſe 3 Feet in Length, 


. and 3 in Breadth, contain:g Feet, which is a-Super- 


ficial Yard. 

I will ſuppoſe ſome Dimenſions to be caſt up, 
whoſe Contents or Produdts are theſe following. 

For it would be needleſs to ſpend time to teach 
the caſting up of Dimenſions in Feet and Inches again, 
having ſpoken largely and plainly thereto in the pre- 
cedent Pages. | 


Q4 Wainfſcor. 
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. - Wainſcot. 


Feet Inches, 
110 ob 68 (8 
304 O7 2529 (169 Yards and 8 Feet, 
065. 06 999 
934 © 02 
041 '©0 
073 Ol 


1529 00 The Total; which divide by 9 to bring 


the Feet into Yards, as you ſee above, 
and in 1529 Feet, you find 169 Yards 
and 8 Feet. 


Which muſt be ſet-down in the Bjll of Meaſure- 
ment:at ſo much per Yard. 

Then, for Cornices, and Baſe, and Sub-baſe, Join- 
ers do them by the Foot, Line Meaſure, or Runniog 
Meaſure, as it is called. 

Likewiſe Architrave and Freize, they do by the 
Foot Line Meaſure. 

- The Chimney-pieces at ſo much a peece. 
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Ainters Work is Meaſured like Joiners Work, 
and brought into Yards, only there is this dif- 
ference. 

When you Meaſure Painting upon Cornices;/ or 
Moldings of any fort, you muſt have a Line, and Girt 
the round Moldings, and bend the Line into the hol- 
low Moldings. Thus when you are to Meaſure a 
Room, you begin with, your Line at the top of the 
Cornice, where you may faſten it with a ſmall Nail, 
and girting the round Moldings, and bending the Line 
into the Hollows and Angles, bring the Line down 
to the bottom of the Painting, then meaſure the 
length of the Line with your Rule, and ſet down that 
ſumm. 

Then begin in one Angle of the Room, and mea- 
ſure the length of that fide whereof you took the 
height, and fet down the length under the height 
which before you ſet down, and that is one Dimen- 
ſton. 

And if the oppoſite ſide of the Room be like unto 
that which-you have already meaſured and ſet down, 
and the Room ſquare, you may either ſet down that 
Dimenſion twice, or elſe fet a Figure of (2) encloſed 
againſt the Dimenſion, which ſignifies that Dimenſion 
1s 2 times. 

Then after you have ſet down all your Dimenhons, 
and brought them into Feet and Inches by caſting 
them up, you muſt divide the whole Produdt by g, 
and that brings the Feet into Yards, as you read be- 
fore ; For you muſt not think to learn to meafure any 
one 
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one of theſe Trades only, but you muſt begin at the 
beginning of menſuration ( to wit ) of Carpenters 
Work, and ſo proceed gradually ; and be ſure to be 
perfet in caſting up one Dimenſion before you enter 
upon another. - a 

Thus proceeding with care and diligence, until you 
have attained to the meaſuring of Glazing, you may 
with eaſe afterwards meaſure all the reſt of the Works 
that are Superficial. | 

Indeed the meaſuring of Bricklayers Work is ſome- 
thing more difficult , becaulc it is reduced to a thick- 
neſs, and ſo becomes ſolid meaſure. 

As for the Painting of Windows, they generally 
are ſet down at ſo much per Light, and Caſements at 
ſo much a peece. - 

The next Work to be meaſured is Plaiſtering, of 
which I need ſay no more. than this, that it muſt be 
brought into Yards ; and where a Sommer or Girder 
tyes below the Ceiling , it is uſually deduted where 
the Workman finds Materials, but not elle. 

Alſo in rendring where materials are found by the 
Workman, ſometimes + is deduQted for the Quarters, 
but not where Workmanſhip only is found, becauſe ir 
might be rendred as ſoon if there were no Quarters. 

The meaſuring of Maſons Work ( to wit, flat 
Paving and ſuch like) is meaſured the ſame way as 
all the reſt. There is no nced of Diviſion, for Maſons 
Work by the Foot. 


I come now to treat of the menſuration of Brick. 
layers Work. 


1 
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Rick-work, as you read before, muſt be reduced 
to a certain or uſual thickneſs, in caſting of it 
up, for which reaſon it becomes ſolid Meaſure, 

Which uſual thickneſs is 14 Inches, or as it is ge- 
nerally called, one Brick and halt. 

By one Brick and half, is meant the length of a 
Brick and half the length; or the length of one Brick, 
together with the breadth of another. 

For the breadth of two Bricks with a Joint of Mor- 
tar between them, is anſwerable to the length of a 


. Brick, the length whereof ought to be, and general- 


ly is 9 Inches, and the breadth 4 Inches and +, which 
being added together with a Joint of Mortar makes 14 
Inches, the aforeſaid uſual-rhickneſs. 

And as Carpenters Work' is brought into Squares, 
Bricklayers Work muſt be brought into Rods, which 
Rod contains 272 Feet and 3 Inches, and is produced 
from 16 Feet and 6 Inches in length, being multiplied 
by 16 Feet and 6 Inches in height or breadth; or a 
Quadrate whoſe ſide is a'Pole or Perch. ' 

When you come to Meaſure the Brick-work of a 
Building, you will find the Walls thereof to be of ſe- 
yeral thickneſſes; ſome thicker than a Brick and half, 
and ſome thinner, as 1 Brick-walls, or Walls g Inches 
in thickneſs. 

Which ſeveral thickneſſes muſt all be brought, or 
reduced to the uſual thickneſs of 1 Brick and half, 
which to do, obſerve the following Rules. 

1. Set down each thickneſs in a Column by it 
ſelf, ( to. wit ) ſet down your Dimenſions ot. are 

\ 1 Brick 
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Fe x Brick (or 9 Inches) in thickneſs in a Column by {| 
; themſelves. 

Alſo thoſe Dimenſions that are 1 Brick and & in | 
thickneſs, muſt be ſet in a Column by themſelves. | 

Likewiſe thoſe of 2 Bricks in thickneſs by themſelves, | 
and thoſe of 2 Bricks and £5, in a Column by them- 
ſelyes. | | 

And thoſe of 3 Bricks in a Column by themſelves. 

So likewiſe if your Walls be thicker than 3 Bricks, | 
(in length) ſet each thicknels by it ſelf. 

\  Byſetting the Dimenſions by themſelves, is meant, | 
to ſet them in a Page or Column alone ſeverally, and 
not to intermix Dimenſions of ſeveral thickneſſes in | 
one Page or Column | 

Notwithſtanding ſome Meafurers ſet down their Di. | 
menſions as they take them of ſeveral thickneſſes in one 
Column; but I do not think it ſo convenient for a 
Learner, as to {et them down ſeverally. 

2. After you have taken your Dimenſions and caſt 
them up, and by adding the teveral Products together 
( of one thicknels ) have produced the total ProduR , 
then to reduce it to 1 Brick and 7, work thus. 

If the Dimenſions that you have caſt up, be r Bricks 
length in thickneſs, that is the breadrh of 2 Bricks ; 
then you muſt multiply your total Produtt by 2, which | 
1s the thickneſs of the Wall in the leaſt denomination 
(tow't) two 4 Inches, or the Breadth of 2 Bricks; 
and divide that Product by 3, ( becauſe there is the 
breadth of 3 Bricks in a Brick and 7, ) and the Quo- 
tient is the Summ of the 1 Brickwork, reduced to 1 
Brick and £, 


Example, 


UMI 
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| Example. 


Suppoſe you have caſt up ſeveral Dimenſions of x 
Bricks length in thickneſs, and the Produtts ( or Con- 
tents ) of each Dimenſion being added together, pro- 
duceth a total Produ& of 4.976 Feet of Brickwork, 
being one Brick thick. 

To reduce this to 1 Brick and # thick, multiply 
4976 by 2 (to wit, the breadth of 2 Bricks, and'that 
brings it into the leaſt thickneſs or denomination , 
namely 4 Inch work, or Brickwork 7 a Brick thick, ) 


4976 
WM 


So the Produtt of 4 Inch work is 9952 


> — — 


Which divide by 3 ( becauſe there are the breadth 
of 3 Bricks in 1 Brick and 7) and in the Quotient 
you have 3317 Feet, of 1 Brick and ; work and 1.re- 
maining. 

Z 1 
See the Diviſion 99 52 (3317 
| TIFF © 


The 1 that remains is 1 Foot of 4 Inch work, or 4 
Inches of i Brick and + work being reduced. 

For if you divide 12 (which are the Inches in that 
.þ Foot!) by 3 ( the number of 4 Inches or , Bricks in 
 a-Brick and + ) the Quotient will be 4, which is 4 
| Inches or ; of a Foot 

_ Solikewite your Dimenſions that are thicker than 
| 4 Brick and 3, as fuppolſe 2 Bricks in length, which 

is 


is called 2 Brickwork,. which 2 Brickwork contains 
the breadth of 4 Bricks, you muſt in reducing 2 Brick. 
work to 1 Brick and 4 work firſt multiply the ſumm 
by 4, and divide the ProduR by 3. | 


_ Example. 
& =+1 (3 you have 5845 Feet of 2 Brickwork, multiply 
. af it by 4- | 
+ jt F 4 _ See the multiplication 5345 
Ei 4 
The Produtt is . 23380 Feet 


-_O©f 4 Inch work, which you muſt divide by 3. 


ns Jet. Z2X 1 
, See the Divigon 27389 (7793 
| 3338 


-**And the Quoticht is 7793 Feet of 1 Brick and 4 
work and 1 remaining, which is 1 Foot of 4 Inch 
work, which being reduced as you were taught in 
the foregoing Page; is 4 Inches-'('or + of a Foot) of 
1 Brick and + work. Thusin 5845 Feet of Brick- 
work being 2 Bricks thick (of the Walls being the 
levgth of 2 Bricks in thickneſs ): you have when it is 


( the ufual abicknets..) 


you muſt myltiply the totat Produtt by 5; and divide 
the Produdt of that multiplication by'g.' | - 
.. If your Dimenſions be $ Bricks in thick 
may fave the labour of dividing and A 


- If your Dimenſions be 2 Bricks:and * in thickneſs, 


fnefs, you - 
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teduced;7799 Feet and 4 Inches of 1Briek and z wotk, | 


SN 9 


——— At —__——— 


-  * PR 7 
OI CO Oe add D4 
. 
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cauſe a'Wall of 3 Bricks thick is juſt fo much more as 
a Wall of x Brick and 5 thick; therefore if you fer 
down the Summ of your Produ& in-3 Bricks, twice, 
it will be the ſame, as if you ſhould multiply by s, 
and divide the Produtt by 3, for this reaſon, that & is 
as much more as 3. 

In meaſuring of Brickwork you tmuſt ſet down your 
Dimenſions with the number of their thickneſſes over . 
them, namely over Dimenſions of x Brick in thick- 
neſs ſet 1 B. ſignifying 1 Brick ; and over Dimenſions 
that are 1 Brick and + in thickneſs, write 1 2 B, 
and over Dimenſions 2 Bricks in thickneſs, write 
2 B &c. 

And caft up your Dimenſions as you are taught in 
Meaſuring of Carpenters Work and Glaziers Work, 

But in Brick Work as well as in Carpenters work; 
it is uſual to meaſure no nearer than whole. Inches , 
that is to ſay, 4 Inches and 4 of Inches, nor 2 of Inches 
are not ſet down. 

- For which parts of Inches an allowance is made, when 
you come to divide your number of Feet to bring them 
mto Rods. 


To bring or Reduce Feet into Reds. 


After you have reduced all your ſeveral thickneſſes, 
and brought them to the uſual thickneſs of a Brick and 
+, you muſt divide your whole Produ@ by 272 (being 


the number of Feet contained ina Rod ) to bring or - 
\ reduce the Feet into Rods. 


Taking no notice of the 3 Inches belonging to the 
272 Feet, being both contained in a Rod. 
.” For you read before, that in a Rod is contained 
272 Feet and 3 Inches, whick 3 Inches is allowed 'to 
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make good for the parts of Inches, which is not ſet 
down when you ſet down the Dimenſions. 

But if you are:minded to be exact and curious-in 
meaſuring, you may ſet down the odd parts of Inches; 
and caſt them up as you were taught in meaſuririg' of 
Glazing, and divide the total Produft by 272, Feet 
and 3 Inches, but: this is feldomi or never. done in 
 Brickwork. | 1712 

Folded between Page 240, 241, you have deſigned 
the ground plat of a Building. Which together with 
the inſtruftions. thar follow , ' will much aſhſt-you in 
making an Eſtimatefor a Building:from a deſign-given,; 

It will alfo inſtru you how to take your Dimenſi- 
ons; .and'to ſet'them down in your Book, better than 
by a-multitude of words. | 


The Explanation of the Deſign. 


/ This deſign is the ground plat of a Building, bethg 
25 Feet-in the Front; and 40 Feet in the: Flank - or 


depth. ei K 
The Front and Reer Front Walls are 2 Bricks and 


> thick. | LIT <4 
The Flank Walls are 2 Bricks thick, as you may per- 
ceiye by the Scale annexe?) to the deſign, | 
\ You;may ſuppote:this delign. to be the ground Floor, 
having no Cellar beneath it. | | 
- And the Story to be 11 Feet and 6 Inches in height 
from the Fonndation to the top of the next Floor. 
'The Windows are, 4 Feet in breadth, and 6 Feet 
6 Inches in height or length. | 
' The Door-calſes in Front and Reer ate 4 Feet wide, 
and 9 Fect in (length or) height: p 
he 


4... MH. - 
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The Chimneys you ſee ſtand back to back, the 
Jaums being 2 Bricks thick. 

The Encloſure of the Stairs, and the Partition next 
the Entfy;are of Timber. | 

What hath been ſaid, is ſufficient for Explanation. 

1 ſhall in the next place inſtruct you how to mea- 
ſure the. Brickwork of this ſtory in the ground plat, 
which being well underſtood , you may with eaſe 
meaſure all the reſt of the Stories over it. 

I ſhall begin with the Front. 

And becauſe all Walls are (or ſhould be) made + 
with a Bafis, therefore we will ſuppoſe the -Front 
Wall and Reer Front Wall to be 3. Bricks thick 6 
Inches high » Which, is 2 Courles of Bricks; for 3 
Inches is generally allowed for a Courſe ( or the 
thicknels of a Brick laid in Morter. ) 

So the firſt Dimenſion will. be 25 Feet in length, by 
6 Inches in heighth, 3 Bricks thick. 

Tae thickneſſes muſt be always ſet over theDimenſi- 
ors, as you will tce in the next Page. . 

And becaule the Front and Reer are both of one 
length, you need not ſet down the Dimenſion twice, 
but ſet a Figure 2 encloſed in a Circle thus (2) which 
ſignifies the Dimenſion tobe 2 times. 

"I think it will be belt for inſtruction: to caſt up the 
Dunenſions as they are taken (or fct down) but after 
vou underſtand the way, you muſt ſet down all your 
Dimenſions firſt, and caſt them up afterwards. 

| ſhall al:o ſer the ſeveral thicknefſes of the Dimen- 
fions{ of this Story of the ground plat)in one Column, 
becauſe there will be but a tew Dimenfons in this Sto- 
ry, and not above a Dimenſion or two of one thick- 
neſs, and it is not worth while to {et down a Dimenſi- 
on or two in a Column by it felt 

R. F xample, 


» 
Pat 3 
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Example. 


Thelength of the Front is 
The height of the Brickwork is. 2 Cour- 
ſes or | 
The Produdt is 
The ReerFront being the ſame Dimen- 
on, and being joined in one Dimenſi->i2 06 
* © -on by the Figure (2) you muſt add 
Which being added,the Content of the £ Re 
3 Brickwork is 9 
And becauſe 3 Bricks. is the double of C; 


1s B. add Y 


And the Content of this firſt Dimenſion 
being reduced ito 1+ B. is 


2ly. I proceed to the remaining part of c oh 
the Front and Reer, being in height 
In length 


Being multiplied 


The Content of the Front is 275 
The ſame being added for the Reer 275 


"The Content of 25 B. work in Front _ 
and Reer is 
Which to reduce, you muſt multiply by 5 


The Produ of 4 Inch or + B. work is 2750 


Which _ 


| 


CO OS TETI 


EL IL OT 


Betry en Pag ; 24 0.65 247. 


© ++. 


Front 25 Fett 


! y 
o . - 
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' Which muft be divided by 3 to reduce it to 14 B. in | 
thickneſs 22 


X75@(916 
| FFF 

And the Quotient i is 916 and 2 remaining, which is 
916 Feet of 1% B. and 2 Feet of & B, which is 8 Inches 
of 1% B. being reduced. 

Having done with the Fronts, we proceed to take 
the Dimenſions of the Flank walls. 

And becauſe we meaſured the Fronts from out to 
out, as we call it in brief, ( to wit, from the outſide 
of one Flank wall, to the outſide of the other) we 
muſt meaſure the length of the Flank walls within (to 
wit, from the inſide of the Front wall, to the inſide 
of the Recr Front wall.) So the thickneſs of the two 
Front walls, which is 3 Feet and yo Inches, being 


taken out of the 40 Feer in degyh, 


2.5, B, 
Feet Inches, 
 Thelength of one Flank wall is 36 O27(2) 
The height of the Bale is oY 64 


And becauſe both Walls are alike w 
equal in length and height, you muſt] 18 or 
put (2) againſt the Dunenſion, and it 18 or 
ſerves for both Walls 4.4 

The Cont. in 2* B.work of both Walls is 36 © 02 


— 


Being multiplic] by 5 
The Produ& of 7 B. work is i130 10 
r8Z(69 1 


Being divided by 3 to red: ceitto 1; B 33 x28 


3 
[t is 60 Feet, 2 Inches and 3 of an !nch of 1+ B, work. 
| : K-32 The 


\ 
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| ery % 
[The next Dimenſion of the Flank wall is 36 022) 

Tx BY 

Being multiplied | . R FR 


The Content in 2B.work of one wall is 397 10 


To which add the other Wall 397 10 
The Cont. in 2B.work of both walls is 795 08 
Which multiply by bo 04. 
TheContent of both walls in 2B.work 3182 ©8 
Being reduced to 15B.the Content E 
of both walls are 1050 Feet and 4 ed 1000 
I0 Inches. dane 


Although I caſt up and reduce each dimenfion as 1 
proceed, yet after you underſtand the way, you muſt 
reduce all your dimenſions of one thickneſs at one 
time. 

Having caſt up and reduced both the Fronts, and 
both the Flank walls, the next Dimesſions to be taken 
are the Chimneys: Which are uſually agreed for; at 
{o much per Fire-place ( or Chimney). Alfo ſome- 
times they are done by the Rad, at the Rate of the 
other Work, and then they muſt be meaſured. 

Theſe two Chimneys in the deſign, ſtanding back 
to back, are 5 Feet a piece between the Jaums. 

The Jaums are 2 Bricks thick. 

'The Wall between the Chimneys is 14 Inches 
thick) to which is added 9 Inches, for a falling back 
to each Chimney. 


Therefore 


_— —— 


— 
— 
w hd . 
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Therefore we will take the Wall firſt by it ſelf, 
which is g Feet 10 Inches in length, and 11 Feet 6 


Inches the aforeſaid height of the Story , and ſet it 


down. 


IzB. 
The height Ii ©6 
The length Og 10 


997 


4: O06 
9: . O2 


The Cont.of the Wall between theChimneys 71 ; On 


— 


Although b heretofore. I haye put Feet or F. over the 
place of Feet; and In. or I. over the place of Inches. 


Suppoſing now that you know one place from ano-. - 


ther, I ſhall defift an it, as in the laſt dimenſion 
and only ſet the:thicknefles over the dimenſions. : ..,”- 

In the next place ſuppoſe the Mantle-tree:tq lye 
5 _ high, and the falling back to begin at 3Teet 


The-mean between 5 and 3 is:4, which is the height 
of the g Inch work that is added to each Chimny for 
faling back, andthe length is 5 Feet. 


| I B. ( S 
The Dimenſion of the falling back of $ o5 900 
both Chimnys ©4 OO 
29 ©0 
| 20” . 00 
# The Content in 1 B. 40 OO 


R 3 


4 
F 


*",>S . 
T4 
"#5 Þ 


1 B. 
Mukiply ir by -{ 40.00;,. 
Le The Produtt is 80 


Which divide by 3 89 (26 


Having reduced it, you find 26 Feet and 8 Inches 
of 1= B, work in both fallings back. ; 

The 4 Jaums being 3 Feet 6 Inches deep a piece, a- 
boye the falling back; being added together make 14 
Feet of /2 B. work which muſt be multiplied by the 
heightof the Story. 

For although the Jaums in the next "Story be but 

14 Ao and from the Mantle-tree in this Story it be 
t but a Brick: and half, TE the wings being 
add makes two Bricks, 


2 B. 

The breadth of the 4 Jaums being added "3, ths 
together is s 

The —_ of the Story is 1t '06 
> , 14 
147 

The Content of the 4 Jaums in 2 B. work'is 161 co 
| Being multiplied by . _ 4 


The Content of the 4 Jaums in % B. work is 644 


Which divide by 3 as in the Margin £44 (214. 


6... 
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And theContent of the Jaums being reduced to 1+ B. 
is 214 Feet and * of a Foot, or 8 Inches. 
The 2 breſts of the Chimnys are next to be meaſu- 
red, which are 5 Feet a piece between the Jaurms, and 
although they are but 9 Inches thick a piece, yet con- 
ſidering the crols Withs, and the Peers that are 
wrought from the falling back till the wings gather to 
them, they are uſually meaſured at the ſame thickneſs 
that the Jaums are, and at the height of the Story, 
abating nothing for the vacancy between the Floor and 
the Mantle-tree. 


2 B. 
The len.of the Breſt between the Jaums is o5 ooF(2) 
The height of the Story is 11 o6Y 
Oy 
52 ©6 
57 ' 6 
The Dimenſion being (2) add _. $7 _o 
TheCon.of the 2B.work in bothBreſts is 115 oo 
Which multiply by 4 
Being brought into the leaſt Denomi- 
nation, or * B. it 1s : 460. 90 
XxX 1 
Which divide by 3 469 (153 
333 


Being reduced, the Content 1 is 153 Feet and 3 of a 
Foot (or 4 Inches, ) of 1% B. 

Thus having taken all the Dimenſions i in one Story. 
and caſt them up. 


R 4 The 
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, Being reduced to 1 ; B. there is 173 529 (173 


The next thing to be done, is to take the deduQtions 
of the Windows. and Doors in the Fronts. 

Note, That the deductions ( to wit, Windows and 
Doors, and all vacancies whatſoever that you meaſure). 
muſt be ſet in Columns by themſelves, with this note 
Ded.(ſignifying deduRions)over them, together with 
os thickneſs of the Wall wherein the Windows or 
Joors ſtand that you are todedud, 74 "pt 


Example. 

6:7 Dd. a 
The height or length ofa Window is 06. 067T (4) 
The breadth is 04 OC 


And -becauſe there are four Windows in both 
Fronts, -and all of one bigneſs; therefore put (4) -a- 
gainft the Dimenſion, ſignifying that that Dimenſion 
is 4 times (or that there are 4 Windows of that big- 


neſs.) 
| Ded. 25; B. 
The height of a Window o6 067(4) 
The breadth - es” 04 ©o 
x 24 OQg 
Being multiplied | 2 
The Produt of 24 B. workin 1 Win. s 26 co 
Which multiply by 4 and. {| 
The Prod.of 23 B.work in the 4 Win. is 14. : 
' Which multiply by 5 


To bring it into the leſt "n0901#-2 _- 
tion afid it is - | Y 
Which divide by 3 ; and 2X 1 


Feet and 4 Inches. 333 
There 
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There are alſo in Front and Reex 2 Door-caſes to 
be dedutted (dedu fi ſnilies to take out) of the ſame 
thicknels of 245 B, 


Ded.  2< 
The height of a Door is  ©9 ws 2) 
The Breadth 04 ©0! 
Being multiplied _- 
The Prod.of 2:B.work in both Doors is 72 
Which multiply by 5 
Being brought into * B. work is 360 
Which divide by 3 as in the margin 369 (120 
LES 
Being reduced to 13B. there is 120 Feet, fo in the 


Margin. 

"Note, Though I reduce the JeduRions here for in- 
ſtrugion ; hereafter you need not reduce them, but 
take the ProduRt of the deduttions of one thickneſs 
out of the Produtt of Dimenſions of the ſame thick. 
nels. 

In the following Page I will ſ:t down all the Di- 
menſions as they were taken, with the Produdt of each 
Dimenſon in a Column juſt againſt it. 

And although I ſaid before, that you might divide 
a Page orLeaf of your Meaſuring Book into 4 Parts 
or Colums; yet in Meaſuring of Bricklayers work, it 
will be neceſſary to divide a Page only in two Parts, as 
you ſee in the next following Page, that ſo you may 
have room to ſet a name to each Dimenſion for diſtin. 
Aion lake. 


Dimenſions 
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Dimenſs zons of the ig Produits 
Ra 002 (2) 38. 
Baſis of the Front and Reer + 25 00 
Front and 25 Fo (2). 28 
| " _ Reer 11 ney nr Wcom 
Þ.. bg 4 | 
F Baſis of both the Flank Walls 36 o27(2) 22B, i 
ork | 36 O2 | 
Both the Flank Walls 26 "a 2) 94” o3 [ | 
12B | 
The Wall between the Chim. I1 __ ©6 12, | 
” 09 . 58S 08 4 as 
IB. | 

Thefalli back of 05, 902(2)| 1% 
alling Dack 0 both Chim, 04 oof ©040 Oo | 
walks '- [ 
| U 2B. | 
N I 2B, | 
Hhe 4 Jaums - 68 [161 CO 1 

Theforepart or. brefts of bothP a1 Fo (2) 2B. 


ITy O©O 


—— 


Chimneys 


OF ©O 1 


Having fet down all the Dimenfions with their Pro- 
duds, in the next place we muſt ſet down the deduQi- 
ons of the Windows and Doors with their Produds. 


Deduttions 


UN 


— A 


. = 
_ th _ 
nth — \— 


i. 
* 


a. 
dt. a. - — 


The 4 Windows 


The 2 Doors 


The next work is to add the Products of each ſeveral 


thickneſs into one ſumm. 


Produtts of ſeveral thickneſſes. 


3B, 2B. 
25 oo[550 ' 00 
36 o2| 
536 02 


The ſeveral ProduRts of each thickneſs being added. 
In the firftColumn of the left hand, you have 25 Feet 


of 2 B 


In the ſecond Column you have 586. 2. of 23B. 
In the third Column you have 1071. 8.of 2B. 
In the fourth Column you have 1 13. 1. of 14B. 
In the fifth Column you haye 4oFeet of 1B. 


The next work muſt be to take the ProduRts of the 
deductions out of the Produdts of the Dimenſions. 


2B, 


195 
IG1 
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Deduttions mm the Deſign. Ded. prodets 
| __ 


629) 104 -© 


2:B, 


— 


21B 

"_— 2B. 
Og 9920No72 . 
©4 ©O | 


o8 


CO 


| I15 Oo 


1071 08 


12B. 


113 


1B, 
49 © 


I 


Produats 
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Produgs of Ded. in 23B. 


104 © 
- 72 O 
The total Produc of Ded. in 2:B. is 1176 © 


Which 176 Feet of 23B. work being contained in 
the Windows and Doors, muſt be ſubtracted from 586 
Feet and 2 Inches, being the total Product of all the 
Dimenſions that are 23B. in thickneſs. 


For this Reaſon. 


Becauſe when we meaſured the Front and Reer, 
we meaſured the whole Length and Breadth over the 
Windows and Doors, allowins no abatement for 
them. | | 

Note, That whatſoever Windows or Doors, , or 0- 
ther vacancies you meaſure over when you take the 
Dimenſions, yop muſt remember to dedu@ them out 
of the total Produ&t of the Dimenſions of the ſame 
thickneſs wherein they are Scituate. 


Example. 


The doors & windows being in 23B.work;I ſet down the total 
Product of all the dimenſions of that thickneſs,which is 58662 

The total ProduG of all the deduCtions of that thick- 4 
neſs which are to be ſubſtraCted js SOTO 

The Remainder 1s 410 #2 

So likewiſe if there had been deductions in the other thick- 
neſſes, you muſt have ſubtraCted them before you begin toreduce 
your ſeveral thicknefſ>s to the'uſual thickneſs of 13B, 

But ſeeing we have no other Ded. in this deſfgn, to ſubtra& 
out of any other thickneſs, tle next work will be to reduce each 
thickneſs to the uſual thickneſs of 1B, 

Beginning with the greateſt thickneſs (to wit 2B.) we find 25 
Feet, which as you read before, becauſe it is jult as thick again 
as 1;B. you nced not multiply it by 6, and divide it by 3, but 

add 


- 
I" 


UMI 


_ 


- —__— 
—— 
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add juſt ſo much more to the Dimenſion as it is( to 
wit 25 to 25) and ſoyou will have 50 Feet, which 
muſt be ſet down in a Column with 15B. over it. 
The next thickneſs to be reduced is 2ZB. the to- 
tal ProduR whereof is(the deduCtions being taken 


out) 4lo Feet and 2 Inches, which multiply by 5, 
and divide the Produdt by 3. 


Example, 
2B, 
410 2 ST 
: 5 25S (693 
IB. wotk 2050 16 ISS 


The 1 that remains in Diviſion is 4 Inches. and 
the to Inches in the &B. work,is 23 Inches of 3B. 
work, which being added is 7 Inches; 1o the 2B. 
work being reduce: is 653. 7. which muſt be ſet in 
the Column. 


The next thickneſs to be reduced is 2B, 
2B,the total Produtt whereof is Io71 8 
Which multiply by 4 
And the 4 Tach or ; B.) work 1s 4256 8; 
aps 
The 2 remaining in Diviſion _ - p 
is $1nches, and the $ Inches of p #2 & (1421 
zB is 2 Inches of 14B, which 73} F 


added is Io Inches, ſo the 2 B, work heing 
reduced is 
The next thickneſs being 14B. nee:!s no redu-) 
cing becauſe it is the uſual thicknef(s,the Proguct 
whereof 1s \ 
The next thici:neſs tobe reduced is 1 B, 1B 
the total Product whereof 1s 40 
Which multiply by kN 


| And the Product of 3B. work is % 


251 


Produdts re- 
duced 
B. 

0050 © 
0683 7 
| 
| 
| 

1428 10 
O11? I 
| 5026 2 


XZ 2 which divide by 3, and the Quotient 

$24(26 is26beet and 8 Inches,being reduced; "7 
mt ( The Products of all the thicknefles | ©" 

- 


deing reduced 15 


2702 
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Having reduced all the thicknefles to 1B. .in thick- 
nels you find the total Produt to be 2302 Feet and 2 
Inches. . 

Which 2302 muſt be divided by 272, the number 
of Feet contained in a Rod, as you read before. 


Example. 
126 
2342 (8 
272 


Being divided,the Quotient is 8, and the remain- 
der is 126, which is 8 Rods and 126 ' Fect and 2 Inches 
B ( if you add the 2 Inches that belonged to the 2302 

Feet which you divided, ) 

' Note, The whole Rod containing 272 Feet, the half 
Rod contains 136 Feet, and the Quarter of a Rod con- | 
tains 68 Feet, for twice 136 is 272, and four times 
68 is the ſame. 

Then take 68 Feet or'* of a Rodout of the 126 Feet 


that remain, by ſubſtraciing 68 From 126 
68 
And the remainer is 58 Feet. 


one Story of the deſign. 
It is convenient before I proceed further, to add 
ſomething more concerning meaſuring of Chimneys, 
Firſt Note, If you are to meaſure a C— ſtand. 
ing alone or by it felf, without any Party Wall being 
adjoyned, 


| 
So there is 8 Rodsand £ and 58 Feet of 1B Sb | 
| 
| 


Then 


- 


UM| 
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; - Then girt it about for the length, and the height 
of the Story is the breadth. > 

The thickneſs muſt be the ſame that your Jaums be, 
provided the Chimney be wrought upright from the 
Mantletree to the Ceiling, not deduRting any thing 
fox the vacancy between the Floor (or Hearth) and 
the Mantletree, becaulc of the gatherings of the breft 
| and wings to make room for the Hearth in the next 
'|* StOry. 

Secondly Note, If the Chimney-back be a Party- 
wall, and the Wall being mealured by it ſelf, then 
you muſt meaſure the depth of the 2 Jaums, and the 
length of the Breſt, which being added together, will 
be your length, and the height of the Story your 
breadth, at the lame thickneſs your Jaums be. 

Thirdly Note, When Chimneys are agreed for as 
a rate by the Fire-place or Chimney building, and the 
back of the Chimneys ſtand againſt a Wall (that you 
| meaſure beſides) you muſt dedud 4 Inches in thick- 
neſs out of the menſuracion of the Wall againſt the 
Chimneys, which 4 inches is allowed for the Backs 
of the Chimneys. 

Fourthly Note, Vhen yo! meaſure Shafts of Chim- 
neys, girt them withga Line round about the leaft 
place of theri fo1 rp and their height ſhall be 
your breadth ; Wd IF they be 4 Inch work, then you 
muſt fet down your thicknetls at 1B, work. Bnt if they 

wrought 9g Inches thick ( as lometimes they are 
hen they ſtand high and alone above the Roof.) Then 
ou muſt account your thicknels 1B, in conſideration 
fWiths and Pargerting and trouble in Scaffolding. 


$447 
C3 


Nolerve 


57 
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Obſerve theſe following Rules, which will much 
help you in caſting up your Dimenſions of any 
kind, and ſave you the labour of Diviſion, to 
know how many Feet there is in any number of | 
Inches that you multiply into Feet. | 


Let the firſt example be 30 02 
18 03 
Firſt, Having multiplied the whole — 
Feet; In the next place you multiply the, £4® 
Inches into the Feet, ſaying 2 times 18 "= A 


is 36 Inches; or thus, 18 Inches being a ___ 

Foot and an half, ſay 2 Feet and 2 half F550 o6£ 

Feet are 3 Feet, which being ſet down. 

| In the next place you come to multiply 3 into 30, 

which you need not multiply, for 3 being one fourth 

part of 12; ſay the; of 30 Feet is 7 Feet and 6 Incl, | 
and 


which is a quicker way than to multiply 3o by 3, 
divide the produ@by 12. | 
Let the ſecond example be .25 O4 
p 2 of 


The Feet being multiplied and ſet 
down, next you are to multipl 4 by in 
42; but 4 being * part of 12, ſay the *®? 
one third of 4 is 1, and the one third "* 
of 12 is 4, which is ( being added ) 14. "rl 
Feet. | | EITTS 

In the next place you come to multi- 1074 6 | 
ply 5 by 25, which you may lay is 25 
_ Feet lacking 25 Inches, that is, 10 Feet and 5 
Inches. | 


———  — 


Or 


[UM 
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Or:thus, 24 Inches being 2 Feet, fay 5 times 24 
Inches is 10 Feet, thea add the 5 Inches, it makes 10 
Feet and 5 Inches. Laſtly, 5 by 4 is'20, which is 1 
Inch and 8 parts, which $ parts is' not accounted; nor 
{ct down as you have read before: 


Let the third example be 100 7 
_94 6, 


The Feet being multiplied you pro- 


ceed to multiply 6 by z co, but 6 being #F<® 
the halt of 12, fay the half of 100is 50 "I 


Feet; which being writ down, you pro- 
ceed to multiply 7 into 94, then fay - #7 
the half of g4 is 47 Feet, which being U 
{er down, there is ſtill remaining gg _—_ 3 
Inches, which you may ask your ſelf 9505 1 
how many times 12 you can have in 94, + 
your an{wer will be 7 times and 1© lnehes remaining, 
therefore you mult fer down 7 Feet and 10 Inches; 
Laſtly, you proceed to multiply the Inches by. the 
Inches, ſaying 7 times 6 is 42, which is 3 Inches and 
>; fo the total Procutt is ggo5 Feet and 1 Inch, as 
you {ce in the Margin above. 


Let the fourth example be 240 $ 
| 310 9 
The Feet being multiplied and ſet 
down d to multiply 310 b F399 
> You proceed to multiply 310 by 
8, but inſtead of multiplying, take the af H 
> P1yIng, I | 
z | >: Ss ep 206' 8 
+ of 310 becauſe 8 is 4 of 12; ſaying | 
2 - 2 F* 1 15 
thus, the # of 3 is 2, but the ® of x you £ 
cannot take in Integers, therefore you 7 6 


add a Cypher next to the Figure 2, and o 


proceed to take the * of 10, which is 9714679 8 
6 Feet and 8 [nches; fo you find the 
Sg 


2 of 
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3 of 310Feet to be 206 Feet and 8 Inches, which being 
{et down. 

The next is 230 Feet to be multiplied by 9 Inches, 
which 9g Inches is 5 of a2 Inches; therefore you muſt 
take Z of 230 Feet, ſaying, the half of 230 is 115, and 
# of 115 is 57 Feet and 6 Inches, which being added 
to 115 makes 172 Feet and 6 Inches, as you fee by 
caſting up the Dimenſion. 


Let the fifth example be 94 11 

| 4% 10 

The Feet being multiplied and fet — * 
down, inſtead of multiplying 10 by 94, _- 


you muſt divide 10 into 2 parts (to wit) 
'Gand 4, 6 being :, and 4 being 7 of +7 


12; then {ay the 4 of 94 is 47, and ut: 270 
the + of 94.is/g4. Feet 4 Inches, which 44-9 
being ſet down, you proceed to know 4635 1 


.the Produ@ of 48 Feet multiplied by 
1.1, Inches, which to do fay thus, itis 48 Feet lacking 
48 Inches or 4 Feet, therefore I fet down 44 Feet ; 
behold the Example or Dimenſion caſt up in the Mar- 
Sin aboye. 

Thus I have ſhewn you from 1 Inch to 12 Inches 
( beginning at 2 Inches, and ending at 11 Inches ) 
how to work them into the Feet, to ſave Multiplica- 
tion and Diviſion; which way, after you are expert 
In it,. will fave you ſome trouble and time in caſting 
up many Dimenſions. 


Some 
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Some things to be obſerved in meaſuring of 
Brickwork. 


Sometimes Walls are wrought 2 Inches thicker than 
any of thele thickneſſes before {poken of. 

Which 2 Inches 1erveth for a Water-table to the 
Wall, which is uſually ſet off, about 2 Feet above the 
ground; therefore you may meaſure the Wall at the 
the ſame thickneſs that it is above the Water-table, 
and add the 2 Inch work to it thus. 

Suppole a Wall 20 Feet in length, and 2B. thick 
above the Water-table. 

After you have taken the Dimenſion of the Wall 
from the bottom to the height that you are to take it 
at 2 B. thick, then add 20 Feet in length by the 
height of the 2 Inch work ( to wit ). from the bottom 
to the ſetting off, or Water-table, which being halfed 
is fo much 4 Inch work, and then reduce it to 
I 3 B. work. 

Secondly Note, That all kinds of Ornamental work 
in Brick, is generally done at a Rate by the Foot, ex- 
cept there be an allowance of a fumm of money over 
and above the Rate by the Rod, or except a good 
Rate is allowed by the Ro4 and all the Ornamental 
work to be meaſured into the Rod work. 

By Ornamental work you art to underftand treight 
or Circular Arches over Windows or Doors, Facio's 
with or- without Moldings, Architrave round the 
Windows or rubbed Returns, - Friezes -and Cor- 
nices, Ruſtick Quines &c. In brief, all kind of work 
that is- hewed with an Axe, or rubbed upon a Stone; 

9 2 is 


- , 
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is Ornamental work, and ought to be paid for beſides 
the Rod work. 

Thirdly Note, when you meaſure Arches, either 
ſtreight or circular, you muſt meaſure them in the 
middle (that is to ſay) if a ftreight Arch be 12 Inches 
in height or depth, you mnſt mealure the length of it 
in the middle of the 12 Inches, which length will be 
longer than if you meaſure it on the, under ſ1Je next 
the head of the Window, by to much as one fide of 
the ſpringing of the Arch is skewed back from the up 
right of the Jaum. 

Alfo in circular Arches, obſerve that the upper part 
_ of the Arch is more in length ( being girt about.) 
than the-under part , ,becaule it is a Segment of a 
greater circle cut off by the ſame right Line that the 
leſſer is,” therefore it muſt be girt in the middle. 

Fourthly Note, That Facio's, Architrave, Friezes, 
Cornices, Bale Moldings and Plinths, are meaſured by 
_ the Foot, Line meaſure ( or running meaſure as it is 
commonly called. ) 

Fifthly Note, You muſt take notice of the Jawyms 
of Windows and Doors being ſplayed on the inſide of 
Buildings, at the rate by the Foot running meature. 

Sixthly Note , Meaſuring of Tyling is [the 
lame as meaſuring of Roofing, which is taught at the 
beginning of this Ira&t in meaſuring of Carpenters 
work ; only there is this difference, you muſt mea- 
ſure the length of all the Vallies, and add fo many 
Feet as they are in length, to the number of Feet in 
the meaſyrement of the Roof; you muſt-alſo add the 
Eves and Barge-courfes, Tyling being done by the 
Square like Roofing. 

You may - alſo meaſure Tyling by the flat and half 


of the Building, after the {ame manner that you are 
' ſhewed 


— 


——_—_— 
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ſhewed to meaſure Roofing ( in meaſuring of Carpen- 
ters work ) adding the Barge-courles and'Eves, alfo 
there you may ſec how to meaſure Hipt Roofs. 

Scyenthly Note, That Brick-paving is done by the 
Yard, and is brought into Yards by dividing the Pro- 
duCt of the Feet by 9g, as you have read in meaſuring 
of Painting, Plaiſtering, ©&c. 

Eighthly Note, The meaſuring of Gable-ends in 
Brickwork, is -the ſame as in the meaſuring of Car- 
_ work , wherein you are taught to meaſure 
them. 

Ninthly, Remember in the meafuring of Walls 
joyning to each other Anglewile, that you take the - 
length of one Wall to the outſide of the Angle,” and 
the length of the other to the inſide of the Angle. 

Tenthly, If you ſhould have a Gable end to mea- 
ſure, and you know [the width of the houſe, 'or the 
length of the Baſe Line of the Gable end, and you 
defire to know the length of the Perpendicular, you 
may find it by the Proportions of the Table thats in 
the meaſuring of Carpenters work, and the Rule of 
Three. 

Or .briefer thus, ſuppoſe the width of the Gable 
end to-be 20 Feet, and you would kfow the length 
of the Perpendicular, take the length of the Rafter 
which is.15 Feet, being 7 of the width ( for if the 
Roof be trve Pitch, 7 of the breadth is the length of 
the Rafter ) to which add half the length of the Raf- 
ter (viz. ) 7 Feet and 2, the Product is 22 Feet and, 
2 . the half whereof (to wit) 11 Feet and 3 Inches is 
the Perpendicular. | | 

Although' this is a way commonly uſed, yet it is a 
ſmall matter more than the length of the Perpendicu- 


lar, as by the former Rule will appear, 
&L S 3 Thus 
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Thus much will ſuffice adiligent and practical Rea- 
der concerning meaſuring, wherein to my knowledge 
I have not omitted any thing appertaining to the Sci. 
ENce. 

As to the meaſuring of Vaults and Arches, the fol- 
lowing Treatiſes Entituled The meaſuring of Plains and 
Boaizes, will inſtruct you. 


And becauſe Brickwork-is done at ſeveral rates per 
Rod, and many times there happens a number of Feet 
to remain, after you have divided your whole. Pro. 
du by- 272, ( to bring your number of Feet into 
Rods ) it will be convenient to ſhew, How to find the 
Price of 1 Foot of Brickwork, or of any number 'of 
Feet, at any Rate per Rod. | 


Havmy the Price per Rod given , | andthe 
number of Feet that you 4 eſfurc to know 
what they come to, work thus. 


Firſt, Reduce the Price of a Rod into Shillings, by 
multiplying the Pounds by 20 ( the number of Shil- 
lings in one Pound) and- if the Price of a Rod be 
Pounds and Shillings, then add the Shillings to the 
Produdt of the Pounds being moltiplied by 20, fo 
you will have the Pzzgf of a Rod in Shillings: Next 


multiply the number of Shillings by 12 ( the Pence in 
one Shilling) and that brings the Price of a Rod in- 
to Fence. Then work according to the Kule of Three, 
laying. 


Example. 


\ 


Lib.IV. of Bricklayers Work.” 261 


Example. L : 


If I have 5 1. for a Rod of Brickwork, what muſt I 
have for 34 Fect, according to that Rate. 


State the, Dueſtion thus. 


Ifa Rod which is 272 Feet give 5, what will 34 
Feet give. 


$M 
Multiply 5 . CO 
by 20 
The Produtt is 100 Shillings 
Which multiply by 12 Pence 
And the Product is 1209 Pence 
Which multiply by - 34 Feet 
4.80 
3600 
And the Produc is 408c0o 
Which divide by 272 
xX362 
4Z8&0 
exes (15 
277 
Z 


And the (Quotient 1s 1 50 Pence for the 34 Feet, at 
54 per Rod. 


S 4 W hich 
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Which 150 Pence, divide by 12, and the Quoti- 


ent is 12. and 75, vr Six pence; the rate of the 34 
Feet deſired. | 


Example. 2. 


If T have 51. 5 5. for a Rod, what comes 20 Feet tq 
at that Rate. 
State the Queſtion thus, and it ſaves you the labour of 


multiplying by 20. 
"Bo -. S. | | 
If"252 give 105 what will 20 Feet give? 
multiply by © 12 Pence 
210 
105 p 
The Produ&t is 1260 the rate of a Rod in Pence,which, 
multiply by 20 the number of Feet, And 


the Produdt is 25200 this Produd divide by.'272 


I7, 
2726 
Z5BDG 
ES pos fo 
E>2 
The Quotient is 924. and £2 of a Penny, which 


92 4. being divided by 124, gives you 7 5. 84, /s 
pe PIR | ho 
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the Fra&ion remaining, namely $2 is more than a half 

periny, and lefs than 3 Farthings. | 

Soat 54. 55. per Rod, 20 Feet comes to-7 5.8 d. 1 0b. 
Example.” ' '3. 


If I have 5 /. 5 5. for one Rod of Brickwork,. what 
muſt I haye for 1 Foot. 


l. 
Multiply OF 
By 20 Shillings 
The Produ& is 100 
Add-the 5 Shillings 
It is 105 Shillings 
Which multiply by 12 Pence 
210 
105 
The price of a Rod is 1260 Pence 


Which ſhould be multiplied by the third number in 
the Queſtion ( to wit) 1 Foot, . but becauſe multiply- 
ing any number by 1. doth not encreaſe it. 

Therefore divide 12604. by 272 Feet. 


172 <> 
XY26g9 (4 


272 


And the Quotient is 4.4. $23 of a Penny. 
Then to know the value of the Fraction £2=, 


Multiply 
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Multiply the Nomerator 172 by 4 (the number of 
Farthings in one Penny)” the Produdt is 688, which 
divide by the Denominator 272, and the Quotient 
is 2 Farthings, and the remainer 3+ of a Farthing, 
which Numerator 144 is more then half of the De- 
nominator 272, and thercfore more than half a Far- 


thing. 


Example. 
The Numerator, 172 of the Fration 
Multiply by 4 Farthings 
The Produtt is 688 which divide 


—_— = 


by the Denominator 272. 


And the Quotient is 2:Far-? '144. 
things and an half, and ſome-p £88 (2 Farthings 3*£ 


thing more Z 72 


Thus: the rate of 1 Foat of Brickwork after the rate 
of ol. 5.5.-per Rod,is found to be four pence half. peany 
halt farthing, Which was required. 


The fame Rule holds in Tyling, or Carpenters WOTK, 
only changing the number 272 (the Feet in a Rod)and 
inſtead of it uſe 100 {the number ol Feet in a 


The End of the. Fourth Book, 


[MEASURING 


Superficial PLAINS, 


FP: 1 


Vulgar ARITHMETICK 


withour Reducing the Integers into 
the leaſt Denomination. 


TOGETHER 
Witch Directions for the Meaſuring 


L A ND: 


The Fifth Bo o x. 


| 


sf 


4 
— 


h——— 


| ByV EN. MANDET. 


— — 


— — 


L 0 ND 0 N, 
Printed Anno MDCLXXX1I. 


166 | MEASIVRING Liblly... 


| 


MEASURING| 


Superfeial. PLAiNS. 


—— — = — TCO OI ni Re —_— 
- - — = 
—— ——  <—_—  — — — — — - — I — 


Cn 4y. -L 


By meaſuring of Plams 4s meant the finding | : 
the Area or Content of Superficial Figures, | 
fuch az are Quadrates, Triangles, Circles, | | 
&c. and as a Line 1s made by the motion | « 
of a Point, ſo likewiſe a Super ficie is made | © 
by the motion of. a Live. \ 


N meafuring of Plains the firſt Figure to begin | d: 

[| with (as being moſt eafte) is a Quadrate or Square, 
which, is a Figure” encloſed with, tour equal Sides, | ar 
making four right Angles. By 
The next is an Oblong or long Square, which is a || Ci 
Figure having four right Angles, and four Sides, but 
not equal or of ane length, Two of which Sides be- 
ing oppoſite are of one jength and Parallel; and the 
| >; otker 
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; other two ſides being of another Length are oppoſite 
and Parallel. 

The meaſuring of theſe two kinds of Plains, you 
have becn already ſhewn in the preceding Tract of 
Meaſuring, (to wit, by multiplying the length by 

the breadth. ) 


Proe.l. Fig. T. 


To meaſure (or fmd the Content of ) a Rhom- 
bus, being a Figure like a Quarry of Glaſs, 
having four equal Sides, and two Pair of 
equal Angles. 


Uppoſe the Rhombus ABCD in F:e.I. one ſide 
whereof is 5 Feet and 4 Inches; take this for 
your Length. 

Then for the Breadth take the neareſt diſtance be- 
tween any two of the ſides, as ſuppoſe the Prick Line 
E.F being 5 Feet, multiply thele two, and the Pro- 
du is 26 Feet 8 Inches, which is the Area or Content 
of the Rhombus AB CD. 

Otherwiſe thus. 

Draw the Diagonal Line A C, which divides the 
Rhombus into two I riangles, next draw the Perpen- 
dicular Line DB. 

Then take the Diagonal Line AC for your Length, 
and the half L-ngth of the Perpendicular for your 
Breadth, and multiply them, and the Produ is the 
Content. 


See 
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See the Exarlples cait up both ways. 


. Feet In. 
The length of one fide AB (the other three | 
being each the ſame length) is : 
The neareſt diſtance (or EF) is g::of 


Being caſt up the firſt way, the Content is 26 8 


The ſecond way. 


F. In, Þ. 

The length of the Diagonal Line ACis 9g 2 © 

The half length of the Perpendicular is 2 10 11 
18 4 

3-0 

1. 8 

8 3 

|| 

The ſame Content as before £ 26 8 0 


The multiplying of the parts of Inches-into the Feet þ 
and Inches; you are taught in the foregoing Trat of 
Meaſuring of Glaziers Work. 


PRoO pvp. 
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PROP. II. Figs. TT. 


To meaſure (or find the Content of ) a Tra- 
pezium or four ſided Figure, two ſides 
whereof are Parallel. 


Uppoſe the Trapezium ABCD in Fig. II. whoſe 
longeſt fide AB is g Feet 4 Inches ©; the ſide 
parallel to it is DC, being 7 Feet 2 Inches and #* of 
ag Inch; the breadth being taken the neareſt way, is 
the Prick Line whoſe length is 6 Feer and = of an 
Inch. 

Add the two parallel ſides together, whereof take 
half the Summ for your length; then take the neareſt 
diſtance between thoſe two ſides that are neareſt to- 
gether for your breadth, and multiply them, the Pro- 
du whereof is the Content. 


Example. 

4. «x 
The longeſt ſide AB, is $-' 4 £< 
The ſhorteſt parallel fide DC, is . 6 

Thoſe two being added, is 6 7 4 
The mean length being one half, is 8 3 8B 
+ 4 This being mult. by the neareſt diſtance 6 © 3 
48 SCC. 
$5 
4 
2 


The Content required is 


The 11, beyond the place of parts of, Iriches is Ez 
parts of 7+ part of an Inch or 77 parts of an Inch, 
which is not conſiderable, except the. Superficies that 
you meaſure be ſome rich or coſtly thing. 

Note, That I account or ſuppoſe the Inch to be di- 
vided into 12 parts, for two reaſons. The firſt is, the 
more parts it is divided into, the nearer to the truth 
you may take the length and breadth of any Superh- 
cies or Solid, and likewiſe proceed the nearer to, the 
true Content. 

The ſecond treaſon is, becauſe the parts of Inches 
thus divided, have the {ame proportion to the Inches, 


"that the Inches have to the Feet, and by that means | 


theſe parts may be multiplied into the Feet and 
Inches, which according as the Inch is divided of our 
common Rulers into 3 parts; thole parrs cannot be 
multiplied into the Feet and Inches, but the length, 
and likewiſe the'breadth of any Superficies muſt be 
reduced into the leaſt denomination, and then mul- 
tiplied each by other, which cauſeth a great deal of 
multiplication, and alſoof diviſion, before you arrive 
at the Superficiat Area or,Content, as you, may fee in 


the preceding Tract at the beginning of Meaſuring of | 


Glaziers Work, from Pag. 216, ro Pag- 219, where 
] have proved this way of multiplying, the parts of 
Inches into the Feet and Inches to be true, both by 
Decimal Arithmetick, and alſo by reducing the length 
and breadth into.the leaſt denomination (to wit, Quar- 
ters of Inches..) 

And ifideed as Mr. Oughtred ſaith in his Circles of 
Proportion, the dividing of the Inches on the Rulers 
into halfs and quarters, and half quarters, is molt in- 
artificial; and t ſuppoſe was done before Decemnal 
Arithmetick was brought to light,” Which if the Foot 
were 
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were divided into 10 Parts (which may as well be 
called Inches, as now it is divided into 12 Parts) and 
each of thoſe parts into to parts, and the length and 
breadth of Plains or Solids taken therewith and ſet 
down Decimally, and caſt up by Decimal Arithme- 
tick: The Science of Meaſuring would be much 
eaſier than now ir is, and fave a great deal of la- 
bour. | 

Wore, That a four ſided Superficies which hath 
none of the ſides parallel ;, likewiſe every plain Figure 
of more {ides than four being propoſed to be mea- 
ſured, muſt with Diagonal Lines be divided into Tri- 
angles. 

And Note, That every ſuch Figure containeth ſo 
many Triangles as it hath ſides; abating two out of 
the number (to wit, if the Figure to be divided into 
Triangles have fix ſides, it will contain four Triangles; 
if ſeven ſides, five Triangles); then theſe Triangles 


are to be meaſured ſeverally, and their Contents being 


added, gives the Content of the Irregular Figure. 


Prov. II. Fig. 11]. 
To meaſure any Triangle. 


MY the longeſt fide ( being uſually called 
the Baſe ) by half the Perpendicular ( which 
5 a Line let fall Perpendicular from the Angle oppo- 
fite to the Baſe) and the Product is the Content of 

the Triangle. 
Suppoſe a Triangle ABC in Fig. 111. whoſe Baſe 
AC is 7 Feet, the ſide CB 6 Feet, and the (ide 
BA g Fcet, and the Perpend = which is the _ 
ing 
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line 4 Feet 2 Inches, the half whereof is 2 Feet 1 Inch, 
which being multiplied by the Baſe Line 7 Feet, makes 
14 Feet 7 Inches for the Content of that Triangle, 


Example. 
| | E.-::1 
The length of the Baſe is 7 © 
Half the length of the Perpendicular is 2. 
The Content of the Triangle is M59 
Otherwiſe thus. 
Multiply the whole Perpendicular by half the Baſe. 
Example. . 
INV * 
The whole Perpendicular is 4 2 
Being multiplied by half the Baſe "| 
22- 6 
' INE 
The Content ( as before) is "i | 


PrRoP. IV. Fig. IV. 


The ſide of an Equilateral Triangle being 
. given, to find the Perpendicular Arith- 
:» metically. 

Et the ſide of the Triangle given be A C- in Fig. 


IF. whole length is 8 Feet. 
Firſt, Square the ſide, then Square half the Baſe, 


and 


. 
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and ſubtra& that from the Square of the fide, and the 


ſquare Root of the Remainer .is the':l&gth of the 
Perpendicular. ; | 


Example. | 
| | Fs I. 
The given ſide is AC = 
Which to ſ{quate, multiply by 8: 1's 
The Square of the ſide AC is © '' 77 640.25 
EL Bit 
The whole Baſe is 8, the half whereof is 43M © 
Which to {quare, multiply by ;-4:1- © 
The Square of half the Bale is 16 © 
Which ſubſtra&t from 647 <> 
The Square ofthe given ſide '16 
and the Remainer is | 48 b 


The ſquare Root whereof is 6 Feet 11 Inches and 
=z parts of an Inch Fere, being the length of the 
Perpendicular required, _ 

It is ſuppoſed that the Reader hereof cafi extratt 
{quare and. cube Roots, if he cannot, he may learn 
It in Mr. Wingates Arithmetick,, in which Book they 
are plainly and briefly Demonſtrated; or he may 
work by Logarithms. | 
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Proe.V. Fig: IV. 


The Perpendicular and Side of an Equilatergl 
Triangle being given, to find the Content 
of that Triangle. 


N the former Diagram, Fg. 17. the Perpendicn- 
XK lar6 Feet 11 Inches: 5# Feze and: the Side 8 Feet 
being given, the Content is required, 
- Multiply the whole of either by half the other, and 
the Produtt is the Content required. 


274 


Exantle. 
; F. I. Pa, 
The whole Baſe or fide is 8 o o©o 
The half of the Perpendicular is 2'.5 7 Fere 
3 4 
4, 


The Content of the Triangles 27 8 8 Fere 


.. I you multiply the whole Perpendicalar_ 6 Feet 
11 Inches, by half the fide 4 Feet, it produceth the 
fame as before (to wit) 27 Feet 8 Inches + of 
an Inch almoſt, for Fere fignifies almoſt or ncar. 


PROP, 
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PixoyP. VI. . Fig. V. 


The Perpendicular and Baſe of a right Angled 
Triangle being given, the Content of that 
Triangle is required. 


N Fig. V. the Perpendicular F G, being 12 Feet, 
and the Baſe CE 25 Feet, is given, and theCon- 
tent-required. | | 
Multiply the whole of either by half the other, as 
12 Feet, by 12 Feet 6 Inches,” or 25 Feet by 6, the 
Produdt is 150 Feet, the Superficial Content” requi- 
red. 
Or multiply the whole by the whole, the Produt 
is 300, whereof take half, it is 150 as before. 
Or thus, without the Perpendicular. _ 
* Multiply the two ſides, 15 by, 20, the Produtt is 
3co, whereof take half for your demand; or multi- 
ſy half of one fide by the whole of the other fide, the 
Product is 150 as before. 
Theſe Rules hold good in thoſe right Angled Tri- 
angles, whoſe longeſt ſide (or Bale) being ſquared, the 
Drodudt is as much as the Square of both the other 
ſides, .as in +160 the ſquare. of CE is 625, the 
ſquare 'of CF is 225, and the ſquare of F E is 
4926, which two .laſt Squares being added, make 625 
the {quare of the Bale; fo likewiſe in a right Angled 
Triangle, whoſe f1Jes are 6 Feet, 8 Feet, and 10 Feet, 
it holds the fame proportion, for the ſquare of 1c, 
which is 100, 1s as much as the ſquare of 6, which is 36 
and the ſquare of 8 which is 64 being added together. 


T 3 PROP. 


: 
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P'Rovp. VII. Fig. FL. 


The Perpendicular and Baſe of an Tſeceles 
\\ Triangle. aiven, .to find the Area or Su» 
perficial Content. 


TIN Ez. I. addall the three ſides together, where- 

-of. A half, then take the difference of cach ſide 

= that half, and multiply thoſe three differences 

y. another, the Product whereof multiply by the 

ba mm of the three ſides,: and the 4quare Roat of 
thax, roduſt is the Superficial Content, 


2031 27 1., xample . 


The'3' Fidel belay added make'56, the half where: 

eta js EY rtien the difference of Fe, fide A 5 (being 20) 
$' 1s $: the like difference is tetween the fide 

oy Bo $8, 'nawely 8; and the difference between 
the fe FC (deihs (6) and 28 is 12. Now theſe 

3 differences being wultiplicd one by another, 5 ro 
| "0p 8 by 8 is 64, and 64 by 12 makes 768, which bg 
multiplied by 28 the half ſumm of the 2 ſides, the 
Product is 21504 1 whereof the {quare Root'is 146 
Feet'7 Inches $ Parts and 2 : of a Part, or 146" Feet 
7 Inches and 35 of an Jrich., 

Which Rule i is general for all Fight hed Triangles 
whatloever. libs 
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Proe. VIIL Fig VIL 


To find the Perpendicular of any Triangle A- 
rithmetically, the fades bemg given. 


N Fig. 17. let the fides given. be ED 6 Feet, 
DF 8 Feet, and FE 10 Feet, it is required to 
find the Perpendicular. | 
$quare the 3 ſides feverally, then add the Square of 
the Baſe (or longeſt fide ) to the Square of one of- 
the other two ſides, as to the Square of ED, from 
whence fubſtrat the Square of the remaining ſide, and 
from the remainer take half, which divide by the Baſe, 
the Quotient thereof being ſquared, dedu& or ſub- 
ſtra&t it from the Square of the ſhortcit fide, and the 
{quare Root of the remainer is the length of the Per- 
pendicylar. 


Example. 


- The ſquareof ED is 36, the ſquare of DF is 64, 
andthe tquare of FE is 100; then the {quare of the 
Baſe 100 being added to the ſ{quare of ED 36, makes 
136, from whence the {quare of DF being ſubſtratt. 
ed which is 64, the remainer is 72, whereof the half 
is'36, which being divided by the Baſe 10 produceth 
3 Feet +; or 3 Feet 7 Inches 2 parts and ,+ of apart, 
for the leſſer Segment of the Baſe EG; the Square of 
which Segment is 12 Feet $7, or 12 Feet 11 Inches 
and 6 parts, and being Subſtragted from the Square of 
E D 36,the remainer is 23 Feet 7; or 23 Feet and 7+ 

of an Inch -+, Whoſe Square Root 4 Feet 9 Inches 
. T 4 and 
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> eR " ts 2, is the length of the Perpendicular DG 
required. 


Peror. IX. Fig. ITI. 


The ſide of a Pentagon being given, to find 
the Area or Content. 


TN Fig. 111. let the given (ide be 10, it is required 
. to find the Area of that Pentagon. 

"Deſcribe an Ifoceles Triangle on any fide of the Pen- 
tagon whole top is the Centre of the Pentagon, as 
AD B, whoſe Perpendicular being found is 6; Feet 
19 Inches and 5 parts -|- of an Inch divided into 12 
parts, which being multiplyed in halfe the Perimetry 
25, Produces 171 Feet $ Inches and.5 parts, for the 
Area required. 

This Rule is general in all kind of regular Polygons 
of how many ſides ſoever,” as well for their Superficial 
Content, asfinding their Perpendicular. 

But: becauſe it is trotnbleſom finding the Centre 
Geometrically I will here ſhew how to find it by Arith- 
merick. 

- The ſide of a Pentagon being given ta: find the Radius of 
a Circle inſcribed within that Pentagon. 

: The Rule is this, as 182 to 125: -: fois the ſide of the 
Pentagon ta-the Semidiameter of a Circle inſcribed 
ty It. | 


Example. H 
\ $ ! 
The fide given 4s 19 F. what is the neareſt diſtance | 
from the Centre of the Pentagon to one of the ſides. , 


Multiply 
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Multiply and Divide according to the Rule of Three 
and you will find 6 Feet 10 Inches and 5\.Parts. Ss 


PrRoe. X. Fig. I X. 


The Diameter of a Circle being given, to find 
the Cixcumference thereof Arithmetically,.; 


He proportion of the Diameter to the Circumfe- 
rence was firſt found out by Archimedes, who 
brought the length of the Perimeter of a Circle within 
the limits of Numbers very little differing from the 
truth, Demonſtrating the. ſame to be leſs than three 
Diameters and a ſeventh part, but greater thaw three 
Diameters and £2 parts of the Diameter, fo that ſup- 
poling the Radius to confiſt of 10000000 equal parts, 
the Arch of a Quadrant will be between 15714285 
and 15704225 of the ſame parts. But ſince Ludovicus 
Van Cullen hath come yet nearer to the truth and pro- 
nounced from true Principles that the Arch of a Qua- 
drant (putting as before 10000000 for the Radius) * 
differs not one wholeUnity from the number 15707963. 
But for our purpoſe we ſhall make choice either of the 
proportion in whole Numbers by Archimedes,which is as 
7 to 22, or of the proportion which Merz hath given, 
which is as 113 to 355, Tois the Diameter to the Peri- 
phery or Circumference. | 
Let the Diameter given be 14 Feet, in Fg. I X. It is 
required to find the Circumference thereof. 
Mtittiply the Diameter given (being 14) by 22, 
$ the Produdt.is 308, which divided by 7, bringeth 44 
F Feerfor the Circumference required ; or multiply the 
Diwnecter by.3 Z the Produtt is 44 as before ; but this 
- - maakes 


229 
I 


makes the Circumference a finall matter to great; as 
you may ſee if you multiply 14 by 355, the Produtt 
is 4970; which being divided by 11 3, the Quotient is 
43 and ++ the remainer, 'whichis 111 parts of an 
Unit (whether it be a Foot, or an Inch or any other 
Meaſure) divided into 1 13 parts. 

{if the Cirxcumference be given and the Diameter re- 
quired, it appeareth by this Rule that the Circumfe- 
rence 44 being multiplyed by 75 and the Produdt divi- 
ded by 22, brings 14 the Diameter. | 


PROP. XI. Fig. IX. 


The Diameter and Circumference of a Circle 
being given to find the Area or Superficial 
content thereof. - Arithmetically diverſe 
ways. | 


Er the Diameter of the Circle be 14 as in Fio. 1 X. 
and the Circumference thereof 44. It is requi- 
red to find the Superficial Content. | 

Multiply half the Diameter by half the Circumfe- 
rence.it ſhews the Content of any Circle. 

Thus the half Circumference is 22,which being mul- 
tiplied by the Semidiameter 7, the Produtt is 154, the 
Superficial Content required. = 

Or multiply the whole circumference 44 by the Se- 
midiameter 7, the ProduQwill be 3c8, whereof take 
half, which is r 54 as before. 

Or multiply the Square of the Diameter 196 by 11, 
the ProduR will be 2156, which divide by 14, brings 


I 54 as before. 
PROP: 
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PrRoP. XII. Fir. IX. 


| Having only the Diameter of a Circle oven, 
to find:the Content. 


* C Ay as 7 is to22,f0 is the Square of theSemidiameter 
| g to the Content of the Circle. 
Let the Diameter given be 14 as in Fig, ] X. 
| Then ſay by the Rule of Three, if 7 give 22, what 
T will 49 give. (which 49 is the Square of the Semidia- 
meter) ; multiply the third Number 49 by the ſecond 
' Number 22, the Product is 1078, which divide by the 
firſt Number 7, and you have 154 for the Content, as 
before. 


| 4 
Proe. XILL Fig IX. 


Having the Circumft rence given, to find the 
Content. 


HeRule is as 88 (which is 4 times 22)._is to 7, ſo 
is the Squarc of the Circumfcrence to the Con- 
y tent, 
Example. 
CF Let the Circumference be 44, the Square thereof is 
13355 then lay by the Rule of Three. 
if 88 give 7, what will 1936 give. 
. | Moltiply 1936 by 7 


- The ProduRt is T3 552 


4 ® Whkck 
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rence. 


#7 
bEE 
EFIXYZ 
8888 
88 


(1 54 Feet, the Cohtent of the Circle. 


Pro. XIV. Fig.I'X. 


The Content of a Cir cle beg given, to find. 


the Diameter. 3 


Example. 


Let the Content given be 154, and, it is required, 
to find the Diameter. - 

If 22 give 23, what will 154 give? multiply and 
divide, and you will find I96, the Square Root whereof 
is 14, the Diameter required. 


Prore. XV. Fig. I 'X. 


The Content of a Circle being 


the Circumference. 


0 given, {0 find 


HeRule is, as 7 is to (4 times 22 which is) $8, 
lo is the Content to the Square of the Cixcumte- 


0 Example. |. 
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Which divide by the firſt Number 88, and the Quo- * 
tient is 154. Feet, 


. of ” o , be: w» 1 . 
HeRuleis as 22 to (4 times 7 which is) 28, fo | 
is the Content to euace: of the Diameter. 


—_ 
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| Example, 


| 

| - Let the Content given be 154, and the Circumfe. 

| rence required to be found. 

| Then fay by the Rule of Three. 

If 7 give 88, what will 154 give? multiply and di- 
| vide, and you will find 1936, the Root whereof being 

| 44, is theCircumference required. 


| Proe. XVI. Fig. IX. 


|. The Content of a Circle beg given ; To find 
> the Side of a Square, the Content of 


Which Square ſhatlybe equal to the Content 
' of the Circle. 


l | Shring the Square Root of the Content given, and 
d 
of 


that Root is the Side of the Square required. 
Example. 


Let the Content given be 154, the Square Root 
whereof is 12 Feet 4 Inches 24 parts of an Inch, which 
is the Side of a Square, whoſe Content is equal to the 

1d F Content of the Circle given, 


F F 
PROP. 
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Proye. XVII. 


The Diameter of any Circle bens oiven, FF 
find the Side of a Square, \ the Area of | 
which Square | ſhall be equal to - the | 
Area of the Circle of the given Dia- | 


meter. 


a Wn 


His Propoſition may be ſolved ſeveral ways, as 
firſt according to Archimedgs his Proportion in 
whole Numbers thus. | | 
_ As71s to 22, ſois the Square of the . Semidiameter, 
tothe Content required. tes | 
/ Let the Diameter given be 7 Feet, the Semidiame- 
ter will be 3 Feet 6 Inches, the Square whereof is 12 #_ 
Feet 3 Inches ; which being moltipliedby'22 Feet;the & | 
Produtt is 269 Feet and 6 Inches, which divided by 7, F | 
makes 38 Feet 6 Inches for the Content of the Circle, | 
which Content is a ſmall matter more than the true 
Content. 
| , aoondly, According to Metin: his: Proportion , 
Tius,. | 
As 113 to 355, {o is the Square of the Semidiameter 
to the Content required. 


Exam ple. - 


The Square of the Semidiameter aforeſaid,is 12Feet 

3 Inches, which being multiplied by 255 Feet, produ- 
c& 4343 Feet 9 Inches,. which Produ being divided 
| | þ 


C . 
Wo 
c 
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Fby 113 Feet, makes 38 Feet 5 Inches 9 parts and 
-x2 of a part, which Content is leſs than the Content 
; produced from Archimedes Proportion , by more than 
277; parts of a Superficial Foot, and the greater the 
EF | Diameter is,the more the difference will be. 

Or thus; As 452 (which is 4 times 113) is to 3555 
ſois the Square of the Diameter, to the Content re- 
{ quired. 
| Thirdly, Itmay be ſolved by Decimal Arithmetick 
thus, as 1 Foot, to 3.1416 Feet, ſo is the Square of the 
Semidiameter to the Content required. 


| Example. 


3-1416 Fe,being multiplied by 12.25 Fe. produceth 
; | 33.484600 Feet, which ſhould be divided by the firſt 
number 1,but becauſe 1doth neither increaſe any num- 
- | ber being multiplied by it nor diminiſh any Number 
2 F beingdivided by it, therefore we find the Content to 
© & be 38.484600 Feet, which being reduced to Feet In- 
'5F ches and Parts, is 38 Feet 5 Inches g Parts g Se- 
e, | conds and 4 Thirds. 
Je Fourthly, It may be ſolved Decimally thus. 
As 114.5915492Feet,isto:360 Feet,lo is the Square 
oy of the Semidiameter to the Content required, 


(Jt Example. 


350-Feet being multiplyed by 12.25 Feet,produceth 
4410.00 Feet which being divided by 114.5915492 
Feet produceth 38.48451 Feet , which being re- 

et} duced, is 38 Feet 5 Inches 9 Parts g Seconds: and 2 
Thirds, which is' a ſmall matter lels than the formes 
Content. 


But 


ws 
i” Www” 


derſtand Decimal Arithmetick, 1 will therefore Exhi- 
bit one way more by Vulgar Arithmetick, for the $ol- 
ving of this Propoſition ; which is this, 
Multiply the Diameter given, by. 10Fect 7 Inches 
7 Parts. 5 Seconds; -and divide the Produ& by. 12 
Feet, It produces the Side of a Square, which being 
multiplyed by it felf, is the Content of the Circle 
required. 
Which I look upon to be as quick a way,as by Deci- 
-.. mals, eſpecially if the Diameter given ,. .conſiſts of 
Feet, Inches; Halfs, Quarters, &c. and the Solution 
be required in the ſame; And cometh within a Trifle as 
-near the truth. | 
-- And here I ſhall a little inſiſt upon the multiplying 
' the Fraftional parts of Inches 4nto one another, For two 
Reaſons. ting | 
* Firſt, ' as being a way very uſeful, and faves a great 
deal of Labour (to wit} of reducing the Integers 
into the leaſt [Denomination (or Fraional Parts) it 
being the uſual way fo to do, among thoſe. who un- 
derſtand not Decimal Arithmetick. , 
Secondly, Becauſe hitherto I have had occaſion only 
to-multiply twelfths of Inches into Feet, and. Inches; 
and having occaſion now to multiply other twelfths in- 
to thoſe twelfths, and other twelfths into theſe 
twelfths, &c.gwhich I name thus. 
Feet, Inches, Parts, Seconds, Thirgs, Fourths, &c, 

'' And here Note; that' as a'Foot contains 1.2 Inches 
Line meaſure, : ſo an Inch ts fuppoled (or:accompred) 
tocontain 1 2/Parts Line meadure' (although: upon the 
Rulers, the Inches are divided-but into'$ parts, or half 
quarters)” and each part ts:-contain A. Seconds, and 
each Second to contain 12 Thirds, and each Third to / 

26:4 contain 


136 MEASURING. Libly; Þ 


But peradyenture:the Reader hereof may not un- 


- 
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contain 12 Fourths, &c. And ſo the Proportion might 
be continued if there were occaſion,to Fifths,Sixths,&c. 
But according to Superficial meature,a Foot contains 
144 Inches, and an Inch 144 parts, and a Part 144 
Seconds, &c. | | 
Alſo oblerve,that each place of twelfths is diſtingu- 
iſhed by having a Letter put over it; thus "over the 
Feet write F,over Inches I,over Parts P,over Seconds'S, 
oyer Thirds T, over Fourths Fo. ec. as beneath. 
And for the better underſtanding how to multiply 
the FraQtions or twelfths into one another, obſerve the 
Rules in the Following Table. oh 


E.I.P;S.T.E 
I | 


1.Note,That In. mult. into F.every 12 of the Prod.is 
and any Number leſs than 12, is Inches. | 

2: In. mult. into (or by) In. every 12 of the Prod. is 'c 
and any Number of the Prod.leſs than 12,are Parts. 

2. Parts mult. into Feet, every 120f the Produdt is © 
'and any Number under 12,arec Parts, 

4. Pa. multiplyed into In. every 12 of the Prod. is 'ofo 1 

"and any Number of the Prod.under 12,are Seconds | | 

5. Pa. multiplyed by Pa. every 12 of the Prod. is/ofo of 1 


[= 


-_ 


and any number leſs than 12,are Thirds. | 
6, Sec. multiplyed into Fe.every 12 of the Prod. is. oo 
and any Number leſs than 12, are Seconds. | 
7 Sec, mult. into In. every 12 of the Produdt is 'cJo'6}1 
and any Number teſs than 1 2,are'Thirds. - -* | 
8, Sec. multip. into Pa, every 12 af the Product is 
and any Number leſs than 12,are Fourths. | 
94 Se. multiplyed into Se.. every 12 of the Prod .is (cjoc 


"To 


þ 
| 


C) 
Ps - 
—- 


and any Number leſs than 12,are Fifths. | | 
Io. Th. mult. into Fe. every 12 of the Prod. is {oor} | | 
and any Number lels than 12, are Thirds | | 
| It. Th. mult. into Inches every 120f the Prod. is {cþ>,cÞ!1t þ 
| and any Number leſs than 12, are Fourths. | | 
12. Th. mult. into Pa. every 12 of the product is ;(oj90j0{9 1 


and'any Number leſs than 12,are Fifths. 
13z;-Fo. multip. into Fe, every 12 of the product is joÞ>©Þ 
and any Number leſs than 12,are Fourths. | | 


u Farther 


bh 
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Farther in Fra&Rional Parts you need not proceed. 
_ Here Wore, if the greateſt Denomination of the Di- 
menſion to be.caſt up, be Inches; and the Content be 
required.in Superficial Inches; Then, Parts multiplyed 
iato Inches, every 12 of the Produtt is one Inch; 
and Seconds multiplied into Parts, every 12 is '1 
Part, &c. 


Explanation of the Table in. 3' or 4 Ex- 


amples. 


Firſt, Suppoſe you have 6-parts to' be multiplyed 

into Feet, _ p 

Say, 6 times 7 is 42, then ask your ſelf how-many 
times 12 is in 42, . and. the anliyer is 3 times, and: 6'Tc- 
maining ; therefore according to the 3 Rule of the 
preceding Table, ſet x | in the place 'of Inches, 
Noted with the Letter I, and the 6 that remaans, 
being leſs than 12, you muſt Write in the place 
of Parts, Noted above the Dimenſion with the- Let- 
mrP;- - 

Secondly, Suppoſe 8 Thirds to be multiplied into. $ 
Inches, ſay 8 times 8 is 64, which contains 5 twelves, 
and 4 remaining, therefore according to'the 11 Rule, 
ſet 5-in the place of Thirds Noted by 'T; and' the 4 
that remains ſet in the place or Column of Fourths, 
Noted with Fo. | 

' Thirdly, . Suppoſe, you, have 10 Seconds to be multi. 
plied by 1 1 Parts, ſay. 10 times 11 is 170, which con- 
tains nine times 12 and- 2-remaining z then according 
to the 8Rule of the foxegoing Table; fer down 9 in 
the place of Thirds, Noted on the top with T, and the 
2 that remains ſet in theplace: of Fourths, Noted by 


Fo, Cc. | <4 Y 
; T hele 
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Theſe being premiled, I come now to ſolve the 
foregoing Prop. (to wit) the Diameter of a- Circle 
being given whole length is 7 Feet. - It isrequired to 
find a Square whoſe Content hall be equal to that 
Circle. | 

The Proportion is, as 12 Feet, is to 10 Feet -5 In- 
ches 7 Parts 5 Seconds; fois the Diameter: to the 
Side of a Square, or the Square of the Diameter: to 
the Content required. 

The Rule thus; multiply the Diameter by ro Feet 
7. Inches 7 Parts 5 Seconds, and'divide the Product 
by 12 Feet. IheQuotient together with the Remains 
if there happen'to be any, is the Side of a Square, 
which being multiplyed in it ſelf, is equal to the Con 
tent required, 


Example. 


z "F2T 8.* $63" fo: 
The length of the Diam.given is 7| ol | of. of o| 
Which multiply by ro] || 5 
The Prod. of 10Fe. by 7 Fe. is 70 TH: 
The Prod.of 7 Inches by 7 Fe: is  4| 1 


The Prod. of 7 Partsby 7 Feet is of 4] 1 
The Prod. of 5 Sec. by 7 Feet is of of 2[11 


The Total Product is 74] o| 3[0n _ 


—— 


—— £5. AS 


Which Produdt according to the foregoing Rule, 
1 | muſt be dividedby 12, Therefore divide the*74 Feet 
dy 12 Feet, thus, 


e 
Y Wa! 


U 2 Inches 
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x(2 Inches. 
74(6 Feet, 
xz 


And the Quotient is 6 Feet and 2 remains, which 
is 2 Inches, ſo the Side of the Square equal to the Cir- 
cle,is 6 Feet 2 Inches 5 Parts 3 Seconds 1 1 Thirds; For 
inſtead of dividing the 5 Inches 3 Parts 11 Seconds 
(that belonged to the 74 Feet in the Total ProduR) by 
12, only do thus, remove them one place forgarder 
towards the Right Hand, it is the ſame as if you had 
divided them by 12; ſo then the 5 Inches will ſtand in 
the place of Parts, and be 5 Parts, and the 3 Parts will 
be 3 Seconds, and the 11 Seconds will be 11 Thirds ; 
Which obſerve as a general Rule in any Number to be 
divided after this manner, Sas. 


When you havedivided the Feet by 1 2,if there hap- 
pen to be no Inches remaining,then ſet down your Feet 
under the place of Feet, and put a Cypher in the place 
of Inches, and then ſet your other FraQtions next; as 
in this laſt Example, if there had been no remainer be- 
ſides the Quotient, then you muſt have put © in the 
place of Inches, and then the 5 Inches which be- 
longed to-the 74 Feet, will be changed into 5 Parts, 
as if they 'had been divided by 12, - And likewile 
the 3 Parts will be turned into 3 Seconds, 


OC 


N 


[ 
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£4 't F.LP.S.T.F:. 

So that 74 Feet 5 Inches 3 Parts 11 Se- i kl 

conds, being divided by 1 2, is © 612[g[$u | 
Which is the Side of a $ » which 

tiny by No TOE © 6[2]5] 3/u] | 


The ProduRt of 6 Feet by 6 Feet, is |36 | | 
The Produdt of 2 Inches by 6 Feetis | 1 
The fame again is | 
The Produtt of 2 Inches by 2 Inches, is of [4] | 
The Produdt of 5 Parts by 6 Feet, is 26 
The ſame again is 26 
The Produ of 5 Parts by 2 !nches,is | c 0010 


—_— __— 


& ſame again is | 10 | 
Produdt of 5 Parts by 5 Parts, is 21 
The Product of 3 Seconds by 6 Feet,is 6 
The {ame again is | '1] 6 
TheProdutt of 3 Seconds by 2 Inches,1is 6 
The ſatne again is | 6 
The Product of 3 Seconds by 5 Parts, 1+ ti. 3 
* The ſame again ts l Z 
The Produdt of 1 1 Thirds by 6 Feet, 1 56] | 
The ſame again is 56 | 
The Prodytt of 1 1 Thirds by 2 Inches, 1s 110f 
The ſame again is 1j10] 
Farther you need not proceed, the 
value of the Produdts being inconſi- 
derate. 
The Total Produtt is 33|5[g[10[7]2] 


Which is the Content required, and agrees with 
the Decimal way within 7755 parts of an Inch. _ 

Although I have ſet the Produdt of each multiplica- 
tion one under another for Demonſtration; yet 
. us3 never- 
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nevertheleſs when you are perfe&t in caſting up, you 
may ſet the Products of 4 gr 5. multiplications in one 


levelline. © 
Let a ſecond Example be. 


A Diameter given, whoſglength is 42 Feet, and the 
Content of that Circle is required. 

According to Archimedes his Proportion in whole 
Numbers, working as is ſhewn before, the Content will 
be 1386 Feet. | 

And according 'to Metins, in whole Numbers the 
Content will be found to be 1 335 Feet and 542 of a 
Foot, which reduced, is 1385 Feet 5 Inches 3 Parts 
$ Seconds. 

Let us try what the Content will be our way. 


F. I. P.S.I-F. 
The Diameter is 42| of 0/0lo[o} 
Which multiply by 10] 7] 715 


The Product of 10 Feet by 42 Feet, is 420 

The ProduR of 7 Inches by 42tFeet,is| 24] 6 
The:Produ& of «7 Parts by 42 Feet, is] o[24) 6 
The Produ of 5 Seconds by 42 Feet,is 117716 


The Total Produdt is 446| 711 1/6| | | 
Which 446 Feet, Divide by 22. by 
T 


x8$(2 Inches. 
446 ( 37 Feet, 
AZ 

2? 


a 
') ee oY 


er el ie add. GL _ 
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© The Quotientis 37 Feet and'2 Inches, to whi d 
the 7 Parts 11 Seconds 6 Thirds,- by changing their 


places onEDegree forwarder towatd:the-Right-Hand, 
(inſtead of cividing them by 12) and it will be 


F..L P.'S. T. Fo. 
For the Side of the Square 37] 2]'7|r1] 6 fs 
Which to Square, multiply by - 37j 2| | 7111} 6! © 


The Prod.of 7 Feet by 37 Feet is , 259 | 3.24 3h | | 
The Prod.of 30 Feet by 37 Fe, iS 111 - 4 
The Prod.of 2 Inch.by 37 Feet is 6] 2 
The ſame again is 6| 2 

. The Prod. of 2 Inches by 2 Inch. is | 4 
The Prod. of 7 Parts by 37 Feet is 21] 5 
The {ame again 1s 21] 7 

I 
I 


The Prod. of 7 Parts by 2 Inches is | 
The fame again 1s 
The Prod, of - Parts by » Parts is 
The Product of 11 Sec. by 37 F. is 33 
The ſame again is 33|11 
The Prod. of 11 Sec. by 2 laches! is 1110 
Thecame again is 1110 
TheProdudt of 1 1 SE; by 7 Parts is-- + 
The ſame again is 6| 5 
| The Prod. of 11 Sec. by 11 Sec. 1s 10 
The Prod.'of 6 Thirds by 37 Fe. is 18] 6 
The dame again js 18] 6 
I 
F 


— 


my þÞ I 


The Prod. of 6 Thir. by 2 lnchesis 
Thefame again is | «Xx 
TheProd. of 6 Thirds by 7 Parts is 2 
The ſame again is. A) 


3 
Me Content of TotalProduais: "38g DE! 8] of inf þ2 
on e atigmn dt 2 if 


U 611i)” Which! 
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h Content, is four Parts more than the Content 
accorahg-to Metzus's proportion , but near four parts 

| lefs than the Content: according to Archimedes's Pro- 
portion. | 
' Andby the way Note, that a Circle of 14 Feet Dia- 
meter, contains 4 times as much as a Circlethatis 7 Fe. 
Diameter. The Rule is thus, the Diameter 7 is con- 
tained in the Diameter 14, two times, now the Square 
of 2 is 4, therefore a Circle whole Diameter is 14, 
contains a Circle whoſe Diameter is 7, four times. 
Likewiſe the Diameter in the laft Example being 42, 
contains the Diameter7, fix tithes, for the Square of 
61s 36, therefore a Circle whoſe Diameter is 4.2, con- 
tains 36 Circles of 7 Feet Diameter a Piece. | 
For if you multiply 38 Feet 5 Inches g Parts 10 Se- 
conds +|- (being the Content of a Circle whoſe Dia- 
meter is7) by 36, you will find it produce the Con- 
tentof a Circle whoſe Diameter is 4.2. 


Example. 


| F. L.P.S.T. 
A Circle whoſe Dia.is 7 Fe:the Con. is 38| 5| 9106 
. Which multiply by 36 
228] o| o| ofo 
T1 
15]27|30[18|0 


A Cire. whoſe Di.is 42 F. contains 1385| 5| | 60 
Let the Third Example be. 


A Diameter whoſe length is 38 Feet 6 Iriches and 
ati half and half a quarter, and it is required to find 
the Content of that Circle. ; The 
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The half Inch is 6 Parts, but the half qu is & 
Part of an Inch, which maſt be reduced to hs 
thus: Multiply the Numerator of the FraQtion (to be 
reduced)by 12,and divide the ProduGt by the Denomi- 
nator of the ſame, And the Quotient is the Numeratot 
of a Fraction that hath 12 for his Denominator, and if 
any Number remain beſides the Quotient,multiply that 
remainer by 12, and divide the Product by 8, fo long 
until you have tio remainer beſides the Quotient. 


Example. 


4 of an Inch is to be reduced; Multiply the Numera- 
tor t by your new Denominator 7 2,it is ſtill 12,divide 
it by the Denominator 8, the Quotient is 1, and 4 re- 
mains, the 1 in the Quotient is 1 Part, which ad&to 
the 5 Inch or 6 Parts, and then it makes 7 Parts; Then 
multiply the remainer 4 by 12,the Produtt is 48,which 
divide by the Denominator 8,and the JE 6 and 
no remainer, which is 6 Seconds. So x of an Inch beings 
reduced to Twelfths is : Par; 6 Sec. PF. LPS F. 

Novr I fet down the Diameter thus 386] 9] 610 

Which I multiply by 107] 7| 5 


— 


The Produttis _ 4og|r1h11[3ſo 
Which 
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ch 409 divide Þ 12 | 
LI Ft x. E. 1: P.J>$: 
FX TheSide of the Sq.is 34 1[1i}11] 3 


#29 (34F. h 
ht Which multiply by - 34} 1[11|11] 3 


x 136131] 2] 
1022|10|. 1] 
2ſio| [12]To| 
31] Inte 
[10 
31| 2/11 
31] 2'11|16 
8| 6| 
8| 6] 


The Content required is 1167] 3[11] 8] 8ſro 


This laft Example could not be Solved ſo near the 
truth by Vulgar Arithmetick any other way, without 
reduceing the 3$ Feet 6 Inches and half Inch, into 

half quarters of Inches, which is a long way about. 


PRoP?P. XYII. 


The Superficial Content of a Circle being gi- |} 
ven to find the Diameter. 


Etthe Content given (being found according to | 
Archimedes Proportion) be 346 F cet 6 Inches: : 
. and the Diameter required. 
The proportion is,as 11 isto 14,10 is theContent g1- 
ven, tothe Square of the Diameter required. 


The 
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The Rule thus, Multiply the Content given,by 14, 


the Produ&t whereof divide by 11, and the Sdfiare 
root of the Quotient is the length of the Diameter. 


Example. 


Multiply the Content given, being 346 Feet 6 Inch. 
by 14, the Product is 4851, which being divided by 
11, the Quotient 1544.1 for the Square of the Dia- 
meter, the Root whereof is 21, the length of the 
Diameter required. | 

Or thus, and more exaCt, as 355 to452, fo is the 
Content given, to the Square of the Diameter, 


Example. 


Multiply the Content given, being 346 Feet 6 Inch, 
by 452, the Product is 156618, which being divided 
by 355, produces 441 Feet and 55+ of a Foot, which 
when reduced, is 441 Feet 2 Inches 1 Part 6 Seconds, 
the Square Root whereof, is 21 Feet 1 Inch 5 Parts 
6 Seconds, the Diameter required. 

To thoſe who underſtand Decimals, the Proportion 
lor Solving the 18 Prop. is this ; 

As 1.00000, is to 1.27324, lo is the Content given, 
to the Square of the Diameter, 

Therefore if you multiply 1.27324, by the given 
Content, the Square Root of that Product will be the 
Diameter required, 
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' Proe. XIKX;: 


The Diameter of a Circle being given, To find 
the Side of a Square which may be In. 
ſcribed within that Circle. 


He Rule is this, Square the Diameter, Then take 

one half of the Produt, Then find the Root of 

that Produd ; It will be the Side of the Square deſired; 
' 


Example. 


Let the Diameter given be 28 Feet 3 Inches, The 
Square whereof is 798 Feet 9 Parts ; The half where- 
of is 399 Feet 4 Parts and 6 Seconds; The Square Root 
whereof is 19 Feet 11 Inches 8 Parts 5 Seconds +, For 
the length of the $1de of the Square required, 

Decimally thus; as 1.090200 1s to .707 106,S0 is the 
Diameter to the Side required. 

Therefore if you multiply the ſaid .707106 by the 
Diameter given,the Produc will be the Side of the in- 
ſcribed Square required ; for as you read before, If you 
ſhould divide the ProduRt by 1.000000 it will ſtill be 
the ſame. 


Thom 2x Fig. X. 


The Diameter and Arch Line of a . Semicir- 
cle being given; To find the Area thereof. 

Et ABC in Fiz. X. be a Semicircle given, whole 

Diameter is A C, and the Arch Line A B C, It is 


required tg find the Area of that Semicircle, 
{6-5 5: 3 > Multiply 
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Multiply half the Arch Line 1: by the Semidiame- ; 
ter 7, The Produdt will be 77 for the Area required. 4 


EF  Pror. XXI Fig. X 


| The Semidiameter and Arch Line of a Se. 
| Gor of- aCircle bemg given, To find the 
: Area. 


N Fig. X. let B CD be the SeQtor of a Circle whoſe 
Semidiameteris D C, or DB, and the Arch Line 
BC, and itis required to find the Area. 
Multiply the Semidiameter 7, by half the Arch Line 
BC 5Feets6 Inches, the Produ&tis 38 Feet 6 Inches 
for the Area required. 


Prxoe. XXIT. Fig. X. 


Any Segment or part of a Circle bemg given 
to find the Content. 


N Fig. X. let AFBE be the Segment of a Circle, 
The Content whereof is required. 

* Firſt find out the Center of the Arch Line AFB 

| (by the 21 Prop. of the 20 Page of Geometry) then 

* | drawthe Lines DAand DB, and caſt up the whole 

Figure A F BD, as in the laſt Prop, which will be 38 

Feet 6 Inches, then find the Superficial Content of the 

e | Triangle A BD, which i; 24 Feet 5 Inches 9g Parts, 

is | and deduct the ſame out of the whole Content 383 

Feet 6 Inches; the Remains is 1 4 Feet and 3 Parts, for 

y | the Content of the given Segment, which was re- 

quired, By 
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By this Rule (obſerved with Diſcretion) may all 
mariner of Segments or parts of a Circle, whether 


greater or leſſer than a Semicircle be eaſily meaſured. 
PrRoP. XXII. Hig. of 
To find the Diameter of aC ircle by havins 


one part of the Diameter given, alſo ha. 
ving the length of the Chord © croſſeng the 
Diameter m the g1ven part. 


N.F:g X. let FE be the part of the Diameter given, 

alſo let A B be the given Chord which cuts off the 

given part of the Diameter ; it is required to find- the 
whole Diameter Arithmetically, 

FE thepart of the Diameter given is 2 Feet and 
72 of an Inch, A B the Chord interſeaing it,is 9 Feet 
10 Inches 3% of an Inch. : 

The Rule is thus. . Square one half of the Chord, 
and divide the Product by the part of the Diameter 
given, which Quotient being added to the ſaid part, 
is the length of the Diameter required. 


Example. 


The whole Chord A Bisg Feet 10 Inches 10 Parts, 
the half, whereof is 4. Feet 11 Inches 5 Parts, the 
Square of which is 24 Feet'6 Inches 2 Parts and 4 Thir. 
which-being divided. by 2 Feet 7 Parts (the-part of 
the Diameter given) the Quotient is 11 Fect 11 In- 
ches 8. Parts, to which 2 Feet 7 Parts beins added, 
makes 14 Feet for the length of the Diameter requi- 
red, w PR O P» 
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PROP. XXIV. | Fis. X. 


Any Segment of -a Circle being given, whoſe 
Chord Line doth not exceed the Chord of 


tbe Quadrant of the ſame Circle; | to 
find the Content without finding the Dia- 
meter, and without deſcribing any more of 
the Circumference. 


Lthough by the Precedent Prop, XXII, any Seg- 
A. ment of a Circle may be meaſured ; 'yer becauſe 
the finding of the Center,and meaturing of the Settor, : 
and then meaſuring the Triangle and Subſtracting: it" 
fromthe Sector, "requires a great deal of Trouble and 
time 3 I will here ſhew how to do it with leſs trouble, 
and very near the truth in {mall Segments. | 

Let the Segment given ve the fame' (whoſe Content 
was found by 22 Prop.) in Fe." X whole Chord Line 
AB. is 9 Feet 10 Inches and g Parts; and the part of 
the Diameter F E (cut off by the Chord Line) is 2 
Feet 7 Parts and 6 Seconds, 'the Content of which 
Segment AF BE is required. 

Nite, if the Verſed Sine, viz. the Line-F E be not 
given, you muſt divide the Chord AB in the middle, 
and'from that middle point as at E, raiſe a Perpendt- 
cular to the Arch Line. 

Then take the whole length of the Chord AB, and 
two Thirds of the length of the Line FE, to which 
two Thirds add 7 Parts, then miultiply thoſe two 
lengths,and the Product gives you the Content. | 
Example 
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. Example. 


The Verſed Sine F E is 2 Feet » Parts 6: Seconds ; 
two third parts whereof is 1 Foot 4. Inches 5 Parts, to 
which 7 Parts being added, makes it 1 Foot 5 Inches, 
which multiplied by the Chord A B, (namely) 9 Feet 
10 Inches g Parts, produces 14 Feet and 2 Parts for 
the Content: which is 1 Part leſs than the Contentfound 
" by the 22 Prop. 


Another Example. 


In Fig. XI. the Semidiameter is 14 Feet, And the 
Content of the Quadrant ABCD will be found by | 
the former Rules according to Metin his Proportion, 
to be 153 Feet 11 Inches 1 Part 6 Seconds. 

Now it is required to find the Content of the Seg- 
ment ABCE. 

By ſubſtraing the Content of the Triangle ACD 
which is 98 Feet 4 Parts and 5 Seconds,. from the Con- 
tent of the Quadrant which is as above, there remains 
55Feet 10 Inches g Parts,For the Content of the Seg- 
ment ABCE. 

Let us ſee what the other way will produce. 

The length of part of the Diameter B E is 4 Feet 1 
Inch 2 Parts, Two third parts whereof is 2 Feet 8 In- 
ches 9g Parts 4 Seconds, to which add 7 Parts, and it 
makes 2 Feet 9g Inches 4 Parts 4 Seconds, which being 
multiplyed by the Chord Line A C, whole length is 
19 Feet'g Inches 7 Parts, the ProduR is 54 Feet 1: 
Inches 6 Parts for the Content of the Segment. 


A 


$ 


A 
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A third Example. 


Let the Content of the two little Segments A B, 
BC, in Feg. XI, be requited. 7 

The Line F G is 1 Foot, two third parts whereof 
is $ Inches, to which, - Parts being added, makes it $ 


\ Inches 7 Parts, which being multiplyed by 10*Feet 


1b Inches, the length of the Chord Line A B, pro- 
duces 7 Feet 8 Inches 1 1 Parts, for the Content of the 
Segment AFBG, the other Segment BC being 
equal to this, add 5 Feet 8 Inches 11 Parts to the Con- 
tent of the firſt, and the Produd is 15 Feet 5 Inches 
10 Parts, for the Content of both the little Segments. 
The Triangle A BCE whoſe Content is 40 Feet 
6 Inches 5 Parts, being Dedued from the Content of 
the Segment ABCE, which is55 Feet 10 Inchesg_. 
Parts, there remains 15 Feet 4 Inches 4 Parts, for the 
Content of the two little Segments; which is half an 
Inch leſs than was found before. 


Peor. XXV. Fig. XII. 


An Irregular Plat or Figure being given, to 
find the Area or Content theredf. 


Et a bcdefghi in Fip, XI, be an irregular 
Plat whoſe Superficial Conrent is required. 

Reduce the ſame..into as many Trapezias as it will 
cohtain, as firſt the Trapezium ab cd, Secondly ade kf; 
Thirdly af gi, and there remains the Triarigle i gh. 
In which three Trapezias, draw the Diagonals bd, df, 
and fi, which ſhall be as Common Baſes to each Iri- 
X angle 
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angle on either ſide; on which Baſes let fall the Per- 
pendiculars from the ſeveral Angles at a,c, e, and g, 
then in every Trapezium, take the length of the Baſe 
by it ſelf, and the length of the two Perpendiculars 
thereon falling joined together, in one Number by. it 
ſelf, then multiply the half of the one, in the whole of 
the other, and the Produdt is the Area of that Trape- 
zium, which reſerye by it felf; and working in like 
ſort with the reſt, and Laſtly, the Triangle ig h, 
Colle& all their ProduQts together, which ſhall ſhew 
the Content required. 


Proe. X XVI. 


To find the Superficial Content of any 
Oval. 


C his both the Diameters and multiply them one 
into another, then extra the Square Root of 
that Produc, and that Root will be the Diameter of a 
Circle, whoſe Content will, be equal to the Content of 
the Oval. + For the Area of a Circle, is to the Area of 
an Ellipſis, as the Square of the Diameter of that 
Circle, is to the Re&angled Figure of the Tranſverſe 
and Conjugate Diameters of the, Ellipſis, by'the 6th 
of Archimedes Conoids and Spheroides. ; 


Example. 


Let Fig, X1IT. be an Oval whoſe longeſt Diameter 
is 10 Feet, and the ſhorteſt Diameter is 6 Feet, and 
the Content requixed, "i | 


. 
5 


Multi- 
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Multiply the Length 10 by the Breadth 6,the Product * 
is 60, the Square Root whereof is 7 Feet 8 Inches 1 
Parts 5 Seconds, which'is the length of the Diameter, 
the Content of whole Circle is equal tothe Content of 
the Oval , then multiply the Diameter by 10 Feet 7 
Inches 7 Parts 5 Seconds (as you were ſhewn at the 
5th Example of Prop. XVII. of this) and the Product 
is 82 Feet 4 Inches 6 Parts 3 Seconds, which divide 
by 12, it produces6 Feet 10 Inches 4 Parts 6 Seconds 
3 Thirds, which being multiplyed by it ſelf (viz. 
Squared) the Produt is 47 Feet 1 Inch 5 Parts 11 Se- 
conds, the Content of the Oyalrequired. 


See the-whole Work. F. LE. 
The Length of the Oval to|o| of o| © 
The Breadth of the Oval 610] of of © 


Being multiplyed, the Product is 6010] o| o| of 


The Square Root whereof is +78 ha | 
Which being the M.Diam. mult.by 10]7] 7] 5 
70] 4 | Fu 
618] 8] 6] 5 
4/7 6]. Fi 
9] 2] 3] 4} 
4\ 1] 2111 
1: 4181 28 
4| 2] 4] 
2|11] | 
The ProduRt is 8214] 6] 3] 2] 


Whicki 
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Which ProduR, divide by 12. 
F, 1, P84; 


(11nch, And it is 6|10 +] 7” 
2(0 Which multiply by 6} 10|4 6|3 

: Sz (6Fcet 36 g oY 
*%2 £#z { 3 +] *[#] 
s| 2|3] 4|2 

5! 213] 412 

3] $13 

3| 512 

I|6/ 

| | 216 

2 


The Content of the Oval is 47| 1|5}11]3| 


In Decimals,thus : Multiply the length of the Oval 
by the breadth, and divide the Produdt by 1.27324 
Foot; it gives the Content, 


Proe. XXVII. Fig XIV. 


To find the Superficial Content of a Cylin- 
der , the Diameter bemg given. 


\ Tote, That a Cylinder is a folid Body, which may 

well. be reprelented by a Rol), either of Timber 

or Stone, ſuch as are uſed in Gardens for the rolling of 
Walks. | 

The Proportion is, As 7 to 22, or As 113 to 355 

So" is: the Diameter and length of the SiJe multiplied 

one by. the other, 7s the ſuperficial Content of the 


outſide of the Cylinder ,. befdes the two Balcs or 
end<, RE 
The 


Lib.V. of Superficial Plains. 307 

The Rule, this : Multiply the Diameter by - the 
Length or Side; then: multiply that Produtt by 35 5, 
the ProduRt whereof divide by 113, and it gives you 
the Content of the round Superficies, 

Let Fig. X [V. be a Cylinder, whoſe Diameter is 
4 feet, and the Side or Length 10 feet, and the Can- 
tent required. 

Firſt, Multiply the Diameter 4 by the Length 10, 
the Product is 40; which multiply by 355, and the 
Proud is 14200; which divide by 113, and the Quo- 
tient is 125 feet, and 75 remaining, which is 32+ of a 
foot; and being reduced, is 125 F; 71. 31 P, 65S, for 
the Content required. 

And if you had wrought after the Proportion of 7 
to 22, the Content would have been 125 F. 8L. 9 P, 
fere, which is a (mall matter more than the former. 

[f you have the circumference and length of a Cy- 
linder given, and the Content required , 

Multiply the Circumference by the Length, and 
the Product is the Superficial Content, 


Example. 


2 the Circumference and Length of the Cylinder, 
. XI F.. be: given, and the Content required. 
mfoteinl the Circumference 12#. 61. 9 P. 75. by 
the Length 10 F. and the Produt'i is.a25F.7L.11P, 
for the Content required. 

If you are minded to add the Superficial Content 
of the two Baſes or Ends of the Cylinder, you will 
find the Content of them as you are ſhewn before in 
meaſyring of Circles, 


X 3 - RAM 
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PROP. XXVIIL Fig. XY. 
To find the Superficial Content of a Cone. 


A Cone is.a Body which hath a Circle for i its Baſe, 
from whence it diminiſheth equally (like a round 
Spire of a Steeple) *rill it end in a Point. 
- Let Fig. XV. be a Cone, the Circumference of 
whoſe.Baſe is 24F.--and the length of the Side 10F. 
and the Content required. 
- If..you require the Content of the whole Cone, 
that is to ſay, the Content of the Baſe, - as well as the 
Content of the outſide'; then multiply the whole Side 
by half the Compaſs or 'Periphery of the Baſe, and t6 
the en; the Content of. the Plain of the Baſe, 


Example. 


The whole Circumference of the-Baſe being. 24F. 
the half thereof is 12 F. which being multiplied by 
the Length 10 F. -produces 120F. for the Content of 
the outlide, beſides the Baſe : Then by the 1 3th Prop. 
of this, find-the Content of the Circle whoſe Circum- 
ference is 24, and add it to the former Content, and 
the Produd is the Superficial Content of the Cade, 
together with its Baſe. 


Example. 
| F. L:P.S. 
The OMe, of the Cone withont the Baſe,is 120 6d O 
The Content of the Baſe, is . *;', .. 45|9191[9 


The Content of the Cone __—_ with ra 
 I6Baſe, is « . i "er5191919 
PRroOP. 
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Po». XXIX, © Fig. X/1, 
To find the Superficial Content of a Pyramid. 


$. a Cone hath a round Bale, and diminiſheth 

equally till it-end'/in a Point ; fo a Pyramid hath 

an angular Baſe of 3, 4, 5, 6, or any number of Sides, 
and diminiſheth to a Point at the top. 

Let Fig. XV 1. 'be a Pyramid, whole Bale is a Square 
whole Side is 5 fect, and the length from the Baſe xo 
the top, 10 feet, and the ſuperficial Content required. 

Add the four ſides of the Baſe together, of which 
Produd take halt ; then multiplyhat half, by the fide 
or length, | 


Example. 


One ſide being 5 feet, the four ſides added,make 20 
feet, the half whereof is 10 feet, which multiplied 
by 10 feet the length, produces 100 feet for the ſuper- 
ficial Content, beſides. the Baſe : If you are minded to 
add: the Content of the Baſe to-it, which is 5 times 5 
feet, or. 25 feet, then the ſuperficial Content-of the 
Pyramid, together with the Baſe, will be 125 feet. 

Likewiſe if the Baſe be Triangular, you muſt add 
the three ſides of the Baſe together, and take half of - 
the ProduQt,, which. multiplied by the length, gives 
you the-Contents Then if you would add the Con- 
tent of the Baſe to the Content of the outſide, mea- 
{ure it as you are ſhewn before, in meaſuring of Tri- 
angles. | 

Alſo if the Baſe be a Pentagon, take half the Produ 
of ths five ſides of the Faſe (being added together) 
A OK 1 þ.4 4 and 
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and multiply it by the length, and'the Produdt gives 


you the Content : If \you are,minded to add the Baſe, 
find the Content, as you are ſhewn at Prop. IX. of this, 


Peaor. XXX. 
To find the Super ine Content of a Globe 


Spbere. 


'Ultiply the Diameter or Axis,by the-Circumfe. 
rence, and the Produd will be the ſuperficial 
Content of the round Body or Globe. 


Example. 


Let the Diameter be'14 feet, the Circumference 
will -be 44 fere, which being multiplied one by the 
other, "the Produd is 616 feet for the Content of the 
Superficies of the Globe. 

Or find the Content: of the Circle that hath the 
ſame Diameter as the Globe, and multiply that Con- 
tent by 4, and the Product is the Superficaal Content 
required. 


Example. 


A Circle whoſe Diameter is 14 the- Content -is 


154, which multiplied by 4 , the Product is 1H , 
as deſare. 
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-— Pror. XXXI. Fig. XVII 


To find the Superficial Content of a Frag. 
' ment , or part of a Globe. 


HE Superficie of any Fragment, or Portion of 

a Globe, is to the Superhicie of the remaining 

Portion ; as the Portion of the Axis or Diameter cut 
off, is to \ the remaining Portion of the ſame. 


Example. 


Let there be in Fig. X/1L. x Portion of a Globe 
given ABC, whoſe part (or Segment) of the Axis 
( or Diamerer ) is 5 feet, andthe whole Diameter 14. 
fect, and the ſuperticial Content of the circular Part 
is required. 

Say by the Rule of Three, If 14 give 61 6, what 
will 5 give? Multiply 616 by 5, the Produ& is 3080; 
which divide by 14, and you have 220 feet for the 
ſuperficial Centent of the Segment, or part of the 
Globe. 

I ſhall now conelude the* meaſuring of Plains, with - 
ſome direions whereby. to meaſure Land. 
--Wherein note, That 5 5 yards, or 16/4; feet in 
length, is called ( according to Statute) a Pole or 
Perch; and one Perch in; breadth, and.4o in length, 
is called a Rood 1 and 4 Perches in breadth, and 4o in 
length, is one Acre : So that an Acre. contains 160 
iquare Perches, half an wr 80 Perches, and a,quar- 
ter of an Acre, commonly called a Rood, 40 Perches. 


In 


In meaſuring of Land, it is uſual to take the Lengths 
and Breadths with a'Chain, the length of-which Chain 
ſome make to contain 4 Poles (or Perches)as Mr.Gunter 
and others, + and ſome make it to contain 2 Poles, as 
Mr. Rathboyn and others. 

The Chain which 1 would adviſe is'thus : 
To contain 2 Perches (or 33 Feet) in length, each 


bf whichPerches, divide into 12 equal parts, or (asI | 


may eall- them ) Links, and each Link into 12 equal 
parts, with little Wyars or Notches croſſwile, 

Thus the length of a Perch will be divided into 144 
parts, and the whole Chain, conſiſting of 2 Perches, 
will contain 288 parts z, an the middle of which Chain 
it will be convenient to have a pretty large Ring, that 
ſo you may diſtinguiſh where one'Perch ends,' and the 
other begins: Allo midway between that large Ring; 
and ofie-end of the Chain, hang a Curtain-Ring; and 
likewiſe hang another Curtain-Ring-midway between 
the other end and the large Ring: So the whole 
Chain. wilt be divided into four equal parts or half 

. Perches, by-the three Rings. 

The Chain being thus divided,you have every) whole 
Pole equal to 12 Links, or 14.4 Parts3:gvery. £ of -a 
Pole cqual to g Links, or 108 Parts; every half Polo 
equil-to'6: Links, or-52-Parts1 And laftbyy: every - 30 
ter of aPole equal to 3 Links;-/or 36 Parts: i +1: 

The Chain'being/divided after, this-manner'; ou 
have only three Denomjnations to/ ſee down, nainely, 
Chain,” Links, Parts ,"if| you will! meaſiire ſo neat 
the truth ; but in moſt Mehfurations you neec pro- 
' eeed ibfarther thinks Chains and:Links,and theh you 
have'bat trwo'D2nominations to ſet down.” | 

Alſo the: manner: of caſtirig up:/the Dimenſions, is 


the ſame as is ſhewn all along before, only Ing 
the 
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the two firſt Denominations, to wit, wheteas you did 
ſet over-the Dimenſions, F, I; P, 7c. fignifving Feer, 
Inches, Parts, ſo in meaſuring of Land, you nwſt fet 
over the Dimenſions, C, L, P, ſignifying Chains, 
Links, Parts : For as a Foot-contains 12 Inches, and 
an Inch 12 Parts, Line meaſure. (or. in length );, ſo 
likewiſe a Pole or Chain contains 1 2 Links, and one 


+ Link 12 Parts, 


You muſt remember to double.the number,of your 


| Chains when you ſet them down, becauſe a Chain con. 


tains 2 Poles, or Perches. | 
"Suppoſe in Fio.V. CFEB to be a piece of Land 
lying in form of a long Square, and the length FE, 
being meaſured with the Chain, to contain 8-Chains, 
Links, and 6 Parts; becauſe the dou- C, L.P. 
ble of 8 is 16, Ifſet it down thus . . 16[6[6s 
Alſo the breadth E B ſet thus, containing w | | 
64+[4|6| 
*\ 107 "7 6 
Which I multiply as if they were Feet, ? '12| 414] 6 
Inches, and Parts , . 37. Y 


I 
4 


And the Produd in ſquare Perches, is 244|4|c| 1| 


"Which 244 Chains or Perches you myſt divide by 
160 to bring them into Acres, as you read above, - 
that an Acre contains 160 {quate Poles or 
Perches. 81490 Rong" 
$0 you have 4 the Quotient, which is x z#4 (1 
Acre, and the 84 that remains being Per- *. 
hes, divide by 40, the number of Perches ina Rood, 
and you have the Quotient” 2: Roods and 4 (4+ + 
Perches remaining. 84 (2 
- Thus the Content of that piece of Land is 49 
Wy found 
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found to be 1 Acre, 2 Roods, 4 Perches, and the 


4 Links which remains in the Multiplication, is one 
third part of a Perch, 


Again. 


Suppoſe F:g. YVTL. to be'a Field, encloſed with three 
fides, like a Triangle E D F, and you require to know 
the Content thereof. 

Let the Side ED be 120 Chains or Perches, the ; 
Side DF 160 Chains or Perches, and the Side FE 
200. Perches, and the Perpendicular D G gy Per 
ches, 

(As you were ſhewn in meaſuring of Triangles) 
take half the Baſe or Side E F, which is 1co Perches, 
and multiply it by the Perpendicular DG gz Per- 
ches. | 


Example. 

| & & 

The: length .of half the Baſe EF, is 100[0|o 
Which multiplied by the Perpendicular 95 |0| 


The Produt is, in ſquare Perches . . 9500|0|0| 


Which being divided by 160, produces 59 Acres, one 
(6 Rood and an half; (for if you divide 
r5%(o 60 by 40, it is one and-a half) which 
APs is the Content of that Triangular picce 


#527 
0999 of Land. 
x6 


Examplil. 
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Example. 


A ſquare piece of Land being in breadth 120 
Chains, 9 Links, 6 Parts, and in length 125 Chains, 
6 Links, and 2 Farts, and the Content 15required. 


A: 
The double-of 120 is 240, ſet thus 240| 9g] 6 
The double of 125 is 250, ſet it thus 250| 6 | 


x z&- 2 
Y 12000] 4| 6 

4"o |12g | 
) I ZO 3 
S, 187 | 6} | 
[- | 40 


The Produt in Perches is . . 60321 | 7| 10] 


Which divide by 160, and the Quotient is 377 
es; and 1 remaining which is 1 Perch , to which 
the '7 Links that are in the Pro- þ £4 
& of the Multiplication, and the He 

hole Content will be 3757 Acres, _— ah 
Perch, and 7 Links, which is half ph -— (377 
Perch, and 1 Link. pgs 

The 10 Parts being but of a fmall 
lae, is ſeldom ſet down. 


For as much 4s in ſome Countries they allow 18 Feet 
the Pole or Perch, and in other Conntyies more, 4s 20 
24. and all allow 160 of their Perches to an Acre : 
will be convenient here to ſhew how to reduce one kind 
Meaſure into another. 


Example. 
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Suppoſe it were required to reduce 4 Acres, ; 
Roos, and 4 Perches of Statue Meaſure (that is, 16 
Feet and an half to the Pole) into cuſtomary Mealurt 
of 18 Feet to the Pole. | 

Firſt, Reduce your given Quantity, 4 Acres, ; 
Roods, and 4 Perches, into the leaſt denomination, 
to wit, Perches; by multiplying the 4 Acres by 16, 
(the number of Perches in one Acre) and the Prodyt 
is 640 Perches in the 4 Acres: Ther multiply the; 
Roods by 40 (the number of Perches in one Rood 
and the Produ& is 120 Perches in the 3 Rood 
Laftly, add the 640 Perches, and the 120 Perches, all} © 
the 4 Perches together, and the total Produtt is 7 
Perches, being contained in the given rumber, v:z. 
Acres, 3 Roods, and 4 Perches. 1 

Secondly , Square the two Pole or Perches, thif 7 
is to {ay, multiply each init ſelf : As firſt, multiply th 
Pole of 18 Feet by 18 Feet, and the Produtt is 3 
Feet: Then multiply the Pole of 16 Feet and an hal 


by 16 Feet and an half, and the Produt is 272 F Th 

and 3 Inches. Th 
Thirdly , Say by the Rule of Three: eMs 3 

(which 1s the Square of the 18 feet Pole) 7s to 27 1 


Feet and 3 Inches (which is the Square of the 16 F 
and an half Pole): So is 764 Perches (the numb} 
given) To @ fourth Number required, 

Firſt, multiply 764-by 272 Feet anl 4 Inches, ar 
the-Produtt is 207999, which divide'by the firſt nun 
ber in the Queſtion, - namely, 324. and the Quotient 
641 Perches, +, of a Perch, which being abreviein 
is 2= of a Perch. 


p 
Fr. 


Fourthiys-: 
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Fourthly,: To reduce the Perches into Acres, divide 
them by 160; 10:641 Perches being divided by 160, 
you find 4 Acres and 1 Perch remaining. 
Thus you ſee, that 4 Acres, 3 Roods, and 4 Perches 
. of Statute Meaſure, of 16, Feet and an half to he 
Pole, being reduced, is 4 Acres; 1 Perch, and + of a 
Perch, cuſtomary Meaſure of 1 8F cet to the Pole, 


q An Example of the whole Work. 


oF The quantity given is 4 Acres, 3 Roods, 4 Perches 
ez] 2 Statute Meaſure, to be reduced to cuſtomary Mea- 
F ſure 'of 18 Feet to the Pole or Perch, | 

41 Firſt, reduce the Quantity piven into the leaſt deno- 
{ph ination, namely, Perches. 


SF Firſt, Reduce the -. . 4 Acres. 
'F The Perches in1 Acreis . . 160;Being multiplied, 
I The Perches in 4 Acres is , . 640 


— 


$ Secondly, Reduce the . . 43 Roods.. 
The Perches in i Roodis . . 40;Being multiplicd, 


The Perches.in 3 Roods is . . 120 


1 —— 


k The third number 4. being the leaſt denomination, 
nxÞamely, Perches, needs no reducing. 

of Now add the Perches together. © 640 
gi” | 120 


ent UN SM 
wiEnd.you find the Quantity given contains 764 Perches; 


rt fl: ' The 


J 
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The Quantity given being brought into Perches, the 


enfuing Work will be,to find the nuchber of Su perficial 
Feet that each Pole contains. 


And, Firſt, The Pole of . 3744 a8 Feet, 
Being ſquared, or multiplied by . . . 18 


——— - 


144 
18 


Contains, or the Produtis . . . . 324 Feet, 


Secondly, The Pole of . .. .. 16!6| 
Being {quared, or multiplied by , . 16| 


Contains, or the Produdtis . , . 272|3| 


' Thirdly, By the Rule of Three; ſay, 4s 324 Feet, i 
to 272 Feet, 3 Inches: So 1s 764 Perches, ro a fourth 


Number required. 
opt 
Multiply the ſecond Number . . 272 d 
By the third . . . 6 4 764 
1988 | 


The Produtis . . «© 53 <« © 207999f 
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Which divide by the firft number '324, and the 
wen is 641 Perches;,-a0d 3,5 parts of a Perch; 


which abreviated is 4+ parts of a 


Perch, which is almoſt a Perch. G6 
 Fourthly, Having now reduced 6(1 

the Quantity . of given Perches x353(s 
(namely, 764 of Statute Meaſure) z#7999 (647 
to 641 Perches, and 3+ of a Perch, 32444 : 1 

of cuſtomary Meaſure of 18 Feet J2X 

to the Pole or Perch ; the next work \ F 

isto bring theſe Perches into Acres. 
Which to do, divide them by 160,.and the Quotierit 
( as you ſee in the Margin) is 4 Acres and t Perch, 
to which add the 4+ of a Perch, and | 
then you have 4 Acres, 1 Plrch, and (1 Pereh.;, +. 
24 of a Perch, of cuſtomary Mea- &4X (4 Acres; 
ſure (of 18 Feet to the Pole) con= 6g 

tained in.4: Acres, 3 Roods, and 


4 Perches 'of Statute Meaſure of 16 Feet and a 


half to the Pole. 
A ſecond Example. 


Suppoſe on the contrary, that 4 Acres; 1 Perch, and 
++ of a Perch, of cuſtomary Meaſure of 18 Feet to 
the Pole, were required to be reduced into Statute 


| Meaſure, of 16 Feet and an half to the Pole. 


As in the laſt Example, Firſt reduce: the- given 
Quantity into the leaſt Denomination, to wit, Feet z 
for in this Example,the leaſt Denomination is Parts of 
a Perch, which are Feet. 


Therefore firſt multiply the 4 Acres, by 160, and . « 


the Produtt is 640, to which add the 1 Perch given, 
and it is 641 Perches. 
1 Y Secondly, 


, » 0 1 wr 98; T Fr, = Sw i oh J : bot $hintu > MN *ha {as "Y - IW A m x 
> y > Nay S* £ T; F # : { wt L 7 - \ 
SI - y . *, © 
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-«Secondly;,: To bring theſe Petches into Feet, you 
muſt multiply:them bythe. number: of Feet contained 
in a Perch, which, as yourfound before inthe laſt Ex. 
ample, by:multiplying 18 by 18, the Produ@ was 324: 
So then you muſt multiply/64.1 Perches by '324 Feet, 
and the Produdt will be-205684- Feet : 'To which you 
© 0-17 utah Fration +, whoſe value you muft' find 
thus: 4-5 :. 
Firt,multiply the Numerator 35 by the number of 
_ Feet in a Perch, towit,'324,and the ProduQ is 11340, 
which divide by the -Denominator 36, and the Quo- 
tientis'2 +5:Feet,. which: is the value of theFraion 
24. 3nd muſt be added to the'207684 Feet; and then 
the whole number of . Feet will be 207999; Thus 
you-have the Quantity: given reduced Into the leaſt 
dcriomination, namely, Feet. 797 
And becauſc'the-Statute Pole 16 Feet and an half is 
a Fraction, and bemg-ſquared, it produces aFraQion; 
arid mat be: the firſtnumber in the Queſtion, accor- 
ding to the Rule of Three , and by conſequence the 
.. Diviſor of the Diviſion; which cannot be in Vulgar A- 
rithmetic to divide'by;anſoteger mixt with a FraQtion: 
We muſt therefore reduce the Feet into Inches, by 
multiplying: 207999 by 12, the Produa is 2495988 
Inches; likewife multiply: 272 Feet by T2, and the 
Produ&t'is '3 264; to which add the 3 Inches that be- 
long to the 2-2 Feet, and-it is 3267 Inches. 

"Thes divide 2495988 by 3267, the number of In. 
ches in-'a 'Statute Perch, and the Quotient is 764 Per- 
ches vfiStatute Meaſure, - which divide by 160, and 

2 you have 4 Acres in the Quotient, and 124Perches 
- + Premannidg 5 which 124 ivide by 40, the Perches in a 
R000; and-you have 3 Roods and 4 Perches. 


% T S 
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So that 4 Acres, t Perch,and ++ of a Perch,of Cuſto- 
mary Meaſure being reduced to Statute Meaſure, 
contains 4 Acres, 3 Roods, and 4 Perches, which was 
required to be done. 

After the ſame method may any Cuſtomary Quan= 
tity whatſoever be reduced, 

| ſhall not need to mention any more Examples of 
Land that is circular,or irregular Plats, having already 
ſhewn how to find their Contents. 

Note : When you meaſure the length or breadth 
of a Field with your Chain, you muſt meaſure in a 
ſreight Line as near as you can, otherwiſe you will 
make the Length longer than it is, | 

I ſhall conclude the meafuring of Superficial Plains 
with this advice: 

If you intend to learn any thing that is herein con- 
tained, you muft not only Read, but likewiſe put Pen 
to Paper, and caft up the Examples, and alſo other Ex- 
amples of your own propoſing, and with a little Uſe 
mixt with Diligence, you' will ſoon attain to your 
deſire: And you will find this way of multiplying 
FraRions into Integers very pleaſant and brief, in re- 
. ſpec of the other way in Yulgar Arithmetick,whereby 
the Integers muſt be reduced into the leaft Denoming- 
tion, which is 4 times more labour than this way. 


The End of the Fifth Book. 
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MEASURING 


' SOLIDS. 


b — 


Y meaſuring of Solids is meant the meaſu- 
ring of Stone, Timber, digging of Earth, 
and all ſolid Magnitude whatſoever. 

And as from the motion of a Line is 
made a pris, ſo likewiſe from the 
motion of a Superficies is made a Solid 
or Mathewatical Body, 

And as a Superficies conſiſts of Length and Breadth, 
 . ſo a Solid or Mathematical Body conſiſts of Length, 
+ - Breadth, and Depth (or Thickneſs.) 

\ There is no farther progreſs; for which way ſocver 
a Solid Body is moved, a Solid Magnitude will be 
thereby deſcribed. | 
© In meaſuring,of Solids, 1 ſhall begin with the Cube, 
1t being moſt ealie to meaſure, 
FR1 . A 


— 
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| A Cube is a ReQangn/ar or Square Solid, that hath | 
an equal Length, Breadth, and"Depth, and is com 
ended under fix equal Squares, and may well be 

repreſented-by a Dye, which isit felf'a little Cabe. 

And as in meaſuring of Phins you only multiply 
the Breadth by the Length, for the gaining of the 
Content. 

So in meaſuring of Solids, you muſt firſt multiply 
the Breadth by the Length, for the gaining the ſuper- 
ficial Content; and then multiply that'Saperfieial 
Content by the depth or thickneſs of the Solid Body,, 
and the Produdtt is the Solid Content. 


Of Timber or Stone being Square' und” 
equal Sided. 


Proe. I. Fig... 


Fig. I. being a Cube 12 Inches in Length, 
and 12 Inches in Breadth, and'12 In- 
ches in Depth, What i the. Solid Con- 
tent thereof 


[rſt multiply 12 Inches the Length by 12 Inches 

the Breadth, and the Produ& is 144 Inches for 
the Superficial Content; which multiplied” by 1 2 In- 
ches the Depth, produces 1728 Inches for the. Solid 
Content of that Cube. 
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© Example. 


| Inches, 
SENT [4 et ret. 501% 12 
NT > 7 + - + «03 


w- 1 
3... 12 | 

The Superficial Contentis , , . . . 144 

' Which multiply by the Depth . . . 123 

| = 288 
144 


And the Solid Content required, is . 1728 


Where, by the way, you may take notice, T hat as a 
Superficial Foqt contains 344 Superficial Inches, ſo 
likewiſe a Cubical or SolidFoot contains 1728 Cubical 
Inches, being praduced as above. 

-* $6 that by'a Foot of Timber or Stone, or any other 
Solid Material in whatſpever:-kind of Solid it be found, 

is underſtood a Cube containing 1728 Cubical Inches, | 
and conſequently half a Foot Solid contains 864 Cu- 
dick Inches, and a quarter of a Foot contains 432 Cu- 


bick Inches. 
Proper. II. 


Tf the Side of a Cube of Timber or Stone 
be 4 Feet 5 Inches, what u« the Content 
of that Cube ? 


[rſt find the Content of the Side, by multiplying 
4 Feet 5 Inches by.it ſelf, that is, by 4 Feet 5 In- 
ne, 


Lb f-S0LIDS: | gap 
ches, it produces 19 Feet, 6 Inches, 1 Part, for the 
Superficial Content of the Side; which Produ& mul. 
tiplied by the {aid 4 Feet, 5 Inches, produces 86 Feet, 
 1Inch, 10 Parts, and 5 Seconds, for the Content re- 
quired. 
Example. WA 
"Bi AT 


The Side given, is . . . -.. 4 5 q]9ſs 
Which multiply by it ſelf 4] 5] oloſo 
16| 2| | 
| 8 | 
al 8} | 
The Superficial Content of the Side,is 19 | G Jr 
Which multiply by the Depth or Side 4| F | 
76] 2| 6[x| 
"| 31 *18| 
alu] 4| | 


The Solid Content required, is, 86.|- 1| 10} 5 
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Suppoſe in Fig. II. ABQCD to be « 
-» ſtreight piece of Timber, terminated at 
© Goth ends by two equal long Squares, (which 
— may be called the Baſes ) the length of 

which piece BD « 3 Feet, 4 Inches, 

and the broader fide of the Baſe AB 
©" 1 Foot 8 Inches, and the narrower Side 
_BC 1 Foot, 1 Inch, and the Content of 


this piece be required. 


PROP: III. Fig. IT. 


Irſt find the Superficial Content of the Baſe or End, 

By multiplying the broader Side 1 Foot 8 Inches, 

by the narrower Side 1 Foot 1 Inch, the Produtt is 
1 Foot, 9 Inches, 8 Parts, for the Superficial Content 
of the End ; which 1 Foot, g Inches, 8 Parts, being 
multiplied by the Length 3 Feet, 4 Inches, Produces 
6 Feet, 2 Parts, 8 Seconds, for the Solid Content of 
that piece of Timber. 


4 


| 


i 
| 


FJ 
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329 
Example. | 
FF & 9 ©, - 
\ The broader Side-of the Baſe AB, is 1|8|0{ 0? 
| The narrower Side BC, is. . :. . 1110 ojol 
Being multiplied. 118 | = 
1]8 ; 
| The Superficial Content of the Bafe, i29[8] Je 
Which multiply by the Length AE :. /2|4| 
3 |4 
213 
31218 
2 


The Solid Content required, is . . 6[o|2| 8], 


3 Paos. 16 


Suppoſe a piece of Timber or Stone, whoſe 
Length # 3 Feet, 4 Inches be terminated 
at both ends by two equal Quadrats (or 
Squares) the Side Whereof is 1 Foot, 7 
Inches, what is the Content of ſuch piece ? 


Pk find the Content of one end, or Baſe, by multi- 
plying 1 Foot' 7 Inches, by 1 Foot 7 Inches, it 
produces 2 Feet, 6 Inches, and 1 Part, for the Con- 
tent ; then multiply the Content of the End by the 


[Length 3 Feet 4 Inches, and it produces 8 Feet, 4 


Inches, -3 Parts, and 4 Seconds, for the Solid Content. 
An 


=. 
_ 


+ 
4V 


An Advertiſement. 


wy 


. | The uſual way among many Men, to meaſure Tim. 
ber whoſe Sides are unequal, (although it be a falſe 


way) is this: They uſually add the Breadth and 
Depth together, and take the half for the: Side of a 
mean Square, and after they have found the Content 
of that mean Square, as they call it, .( falſe Square, 
as I term it) [they multiply it into (or by) the 


Length, and the Produft they conclude is the Con- | 


tent of the Piece. 
Let us compare this falſe way with the true way. 


Suppoſe the piece of Timber in the preceding: 


Prop. 11. whoſe Sides are unequal, to wit, one Sidc 
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of the Baſe (or End) AB, is 1 Foot, 8 Inches, and 
the other Side of the ſame Baſe (or end) BC, is 
1 Foot, 1 Inch. 


. Example of the falſe Way. | 
Firſt, They add the two Sides together, namely, | 


- Foot, $8 Inches, and 1 Foot, 1 Inch, which makes 


2 Feet, 9 Inches, the half whereof is 1 Foot, 4 Inches, 
and 6 Parts, which they multiply by it ſelf, namely, 
1 Foot, - 4 Inches, and 6 Parts, and the Produ&: is 1 
Foot, 10 Inches, 8 Parts, and g Seconds, which they 
alſo multiply by the Length 3 Feet, 4 Inches, . and the 
Produt&t is 6 Feet, 3 Inches, 7 Parts, and 6 Seconds, 
for the Content, which is more than the true Con- 


._ tent by above a quarter of a Foot, and the more un- 
© equal the two Sides are, the more falſe this way 0 


Meaſuring gives the Content. 


0 " 
* a4 
ol 
- 4a = ; 
_—_ 


| | 


\ 
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Of Timber or Stone , confiſting of 
2, 5, Or more Sides. 


PRoP. V. Fig. TII. 


Adniit Fig. 111. to be a ſtreight piece of 
Timber or Stone, Whoſe Length AB s 
z0 Feet, to be kl -minated at both ends 
with two equal Equilateral Triangles, the 
Side whereof GF # 12 Feet ; the Con- 
tent whereof us required. 


Take this as a General Rule for Regular Polygons. * 


[r{t, meaſure all the Sides round about, or girt them 
with a Line, then take half that length for one 
ſur,” or breadth ; then find the Center H of the End 


the Baſe |. ine, asallo of one Side ; and from the An- 
gles oppoſite to the Baſe Line, and that Side, draw - 
wo Lincs to the middle of them, and where thoſe 
Lines interſe&, there is the Center of the I riangle, 
in the Figure at H; then take the neareſt diſtance 
om the Center to one of the Sides for the other Sum 
Depth ; then multiply that Breadth and Depth one 
the other, and the Produd is the Superficial Con» . 
nt of the End or Baſe of the Piece, which Content 
[tiplied by the Length of the Piece, produces the 
id Content, 


f Baſe, which you may do by finding the middle of 


Ex ams- 
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Example. 


. TheGirt of. the 3-Sides is 36 Feet, the half where. 
of is 18 Feet, which multiply by the neareſt ſpace 
from 'the Center [to one Side, which is 3 Feet, 5 Inf 
ches, 6 Parts, 10 Seconds, and the Produdt is 62 Feet, 
& Inches, and 3 Parts, for the Content of the Baſe, or 
end of the Piece; which multiplied by the length of 
the Piece 30 Feet, produces 1870 Feet, + Inches, 
and 6 Parts, for the Content of the Piece. 


The Operation. 


The 3 Sides being added is 36F. ” 

the half whereof, s . . . .. FT 
Which multiply by the neareſt 

ſpace from the Center, to wit, -. | 6 


54|9 | 15 
716 
The Superficial Content of the Baſe,is 62 


| Aer 4 
ol © 


4] 3 
Which multiply by the Length . . 30 
__ 6 

10| . 


The Solid Content of the whole? 
Piece, ts WIG '< 


Wh 1d Fd 


Ot her: 
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Otherwiſe thus : 


Find the Perpendicular of the Triangle, by the 4h 
Prop, of meaſuring of Plains, then'multiply the Per- 
+ pendicular by half the Baſe, the Produt whereof 
being multiplied into the Length, 'gives the Solid 

'F Content. 3 v4 gd 


Example. 


| | F.L FS. 

The Perpendicular is . . . . 10[4|8[6 
l ; Which multiply by half the Baſe . 6 | | [ 
| JF z|. 
*| The Content of the End, is . . . 62 


— | Which multiply by the Length . . 30 


The Content (as before ) is 
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__ Fig. LV. were a ſireight piece of 
. Timber , terminated al both ends with 


CE EEE TE 


om the Center C to the middle 7 the 
Side at D, us 8 Inches, and the Length 
EF 15 Feet, and the Content required. 
DO 


The x Sides added other is ys F. the half A PP | 


whereof is . . '6lo 
Which money _ BD. - -. -;:, _— 
] + 

« i 


The Content of the Baſe, s . . . . 118 
Which multiply by the Length , . . 15 | 


* The Solid Content is 
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; Of Squared "Timber or Stone, being bigge 


at one end than at the other, in Whith 
form ſome Timbes Trees grow ; and being 
felfd, are ſo hewn and brouzht to 4 


\) quare. 


Pas VII. Fig. 7. 


Admit Fig. V. to be a ſtreight piece of _ 
ber or Stone terminated at both ends with 
two unequal. $ Squares ; the Side of the 
greater Square (or-end) AB # 1 Foot, 

8 Inches, and the Side of the leſſer Square 

(or upper end) EF, us 1 Foot, 3 Inches, 

and the length AE, 20 Feet ; What: is 

the Content * 


" The Rule ts this : 


YO —_ —_— 


- | 1. Ind the Content of the lower.end (or greater 

Square) ABC. 2". Find the Content of the 

upper end ( or leſſer Square) EGDE. 3, Multi- 

"= - one Content by the other. 4". From that Pradu& 

Wy a the Square Root. « 5%, Add this Square Root 

and the whole Content of both the Baſes into- one 

Sum. 6", Multiply this Sum by. one Third part of 

I 'the Altitude (or length) of the Piece, and the Pro- 

$& will\þe the Solid Content required. 
Z 


W kick 


yz5 MEASURING -Lib.VI. 
Which Rule is demonſtrated 'by Mr. Onghtred for 


meafuring a Seginent of a Pyramid, in Ch. 19. Prob.21. 
of his Clavis Matherhatice. | 


Example. 


Eirft, Find the Superficial Content of the lower 
end A BC, by multiplying 1 Foot, 8 Inches, by 1 
Foot, 8 Inches, it produces 2 Feet, 9 Inches, 4 Parts, 
for the © aj Content of the lower end. 

Secondly , Find the Content of the upper end (or 
feffer Square) EG DF, by multiplying 1 Foot, 2 
Inchies, by 1 Foot, 3 Inches, the Produc whereof is 
1 Foot, 6 Inches, and 9g Parts, for the Superficial 
Content of the leſſer Square (or upper end.) 
Thirdly, Multiply one Content by the other, to 
wit, 1 Foot, 6 Inches, and 9 Parts, by 2 Feet, 9 
Inches, and 4 Parts, and the Produt is 4 Feet, 4 In- 
ches, and r Part. 

Fourthly , Extradt the Square Root of 4 Feet, 4 
_ and 1 Part, which Root is 2 Feet, and 1 
Inch. 

Fifthly, Add this Square Root and the Content of 
both the Baſes together , all three in one Sum, and 
the Produdt is 6 Feet, 5 Inches, and 1 Part. 

Sixthly , Multiply the laft Sum by a third'part of 
the length , namely, 6 Feet, 8 Inches, and the Pro 
du will be 42 Feet, 9 Inches, 10 Parts, and 8 Seconds, 

for the Solid Content required. 


OY 
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- "The Operdtion. 


. The Side AB j W614 
Which ſquare, or mnltiply by i it "(af 


end, is 


Which ſquare, or i multiply by i it ſelf -, 


237 - 


FI. P.S. 


: « old wo) | 
DISH 
LPR 


- The Superficial Cont. of the lower end, is 2 21 p| 4. 
"The Side of the lefler Square, or Uper 


The Superficjal Cont. of the ypper end, is 1| 


Which mult. by the Cont.of the lower end 2 
Then Produtt of one end NOI" by £4 


the other, is 


The Square Root i is 


To which, add the Cont. of the "ORE <4 2 ! 


Alto add the Content of the upper end *F4 
And the Produt is . » 1 
Which mult. by one Thizd of the length 6 At 


| 


T3 


The Solid Contens required, is 5 - 42[9[a0[8] 
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 An'Advertiſement. 


- The, uſukl way which n preas many Men uſe 11 meaſu- 

10 ſuch a piece of-"Trhber or Store; is this, which 38 4 
wh way, and finds a Content leſs than the true Con- 

rent. 'Q 
_ They-take the Sides of the Square about the middle 
of the Piece, and this Square of the middle of the 
Piece they ſuppoſe to.be a mean Square between the 
greater" end: and' the leſſer' end; then they multiply 

. the Content of this Square, by the Length of the 

Piece. /BeT.” 

Let us compare this falſe way with the true way, 
and ſee what difference there will be between the Con- 
tent of the Piece found . by the foregoing 7th Prop. 
and, the Content of the ſame Piece found according to 
the-uſual ( but falſe ) way. 


Example. 


The ſide of the Square taken in the middle of the 
Pitce is 1 Foot, 5 Inches, and 6 Parts, which multi- 
phed by it ſelf, produces 2 Feet, 1 Inch, 6 Parts, and 
3 deconds, for the Content of the Mean Square, as 
they account it, which Content they multiply by the 
Jength of the Piece, 20 Feet, and it produces 42 
Feet, 6 Inches, and 5 Parts, for the Solid Content, 
"opichſi above a quarter of a Solid Foot lels thin the 
trye-Content found before, and the more the Tree 
'Cor- Solid whatſoever ) diminiſheth; the more the 
" Content meaſured this falſe way will want of the true 
Content. <1 


4% 
a. 
” d-- 


E xam- 


[ 
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>” (<:iig) 22d) 18.16 51 3efliy- 39! i; 19] wo 


Exanple 1220709 iT; 


Sade a Sets of * Trade” te the ſame length 16 
Feet , were 1 Foot, $ Inches "Vllave. at the lower ( of 


greater) end; and 1 Foot ſquare at the upper (or lefſer ) 
end, and the Content required. 


Firſt, We will find it the true: Way. — 


4D 338 


42:2 1 F.1/-P{S/ 

The Content of the oreater nd (whoſe 4 
—_—_ i. Li. 7; -19141® 

The Content of the leſſer end { whoſe 

| "Side is 1 F,) is* ,®, 5 oh lf 


Which being. multiplied, produces 26; wis 2 9 24} 
The Square. Root, whereof, is, i. bo? & Þ-7 
end 914] 
E* 


To which, add. 
Alſo add the Content of the lee Wi lo 


The Produ@ 1s ©. *, | $14 
Which myltiply.. wk 7 part of 'the len 6,5] A 


bh | 320 


The true Solig Content, is | . 


Now let us ſee what the uſual ( but falſe) way 
will produce, kf q' 


FE, LF 
efide of the Square taken in the middle, is. +: ) 
ih multiplied by it {&lf, namely, . 1]4[© 

t] 4 

d 
4 
The Content 6f the mean Square, is ; . 9|4 
YRrAPRraply by the Oy Keio” 2 . 
| ) : 26 
1516 8 


=" WG 


The Conttne (the ts way) is > © +. 35] 618] 


Wk Content i is ; lefs than the true Content by al- 
moſt & bf a-Solid -Fovt , which "ih tibafaring of 
great quantity -&f- Tit: grown Tibet, would be 
conſiderable, 
Bt. 2; 


of PYRAMI D S. 
A Pyramid is k Solid, comprebended under plain 


Surfaces, and from a Triangular, Quadrangular, or 
an oy, Multangular Baſe, diminiſheth equally leſs and 

ill ir finiſh or end in a Pointat top; ſuch are the 
Spires of ſome Steeples. 

Note If a Pyramid be cut into two Segments or 
Parts by a plain: Parallel to the/Baſes, one-6f 'thole 
Segments or Parts will be a Pyramid (to wit , that 
which diminiſheth to a Point) and the other Segment 
or Part will have two unequal Baſes, ſuch as is Fig.). 
the manner of finding i Its Content is ſhewn at Prop V1. 

Pror, 
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Proe. VILE. Fr. VT. 


|- Admit Fig. VI. were a Pyramid, Whoſe Baſe 
is an Equilateral Triangle, and one fide of 
the Baſe AB 4 1 Foot, and the Per- 
pendicular of the Baſe CD 10 Inches, 
4 Parts, 6 Seconds, and the length of the 
Pyramid RS 8 Feet, What #' the Con- 
tent of this Pyramid ? | 


The Rule for finding the Content, i this. 


F Ultiply the Content of the Baſe, by one Third 
M part of the height of the Pyramid, and the 
Produ& is the {qglid Content. (By Height, is to be 
underſtood a Perpendicular Line, that falleth from 
the top of the Pyramid to the middle or Center of the 
Bafe: You are not. to underſtand. by -Height , the 
length of the ſlope Line on the outſide RS, for that 
is longer than the Altitude or Height. ) And before 
we proceed any farther,.it will be conyenient to ſhew- 
how to find the height of any Pyramid. 


Howto find the Height of any Pyramid. 


Firſt, Square the Semidiameter of the Baſe. 
\ Secogdly, Square the length of the Pyramid, which 
is the flope Line RS. 
Thirdly , Subtra& the leſſer Square out of the 
Freatcr, q-1 | 
Z 4 Fourthlv, 
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Fourthly, Fing: the Square Root of the remainer, 
and _ is the Height required. ' * 


Example. - .! a 

Firſt, The Semidiameter of the. Baſe EF, is 3 
Inches, 5 Parts, 7 Seconds, which being ſquared, is 
12 Inches, (or 1 of thoſe Inches whereof 12:make a 
Superficial Foot.) 

Secondly , The length of the Pyramid R S, is 8 
Feet, which being ſquared, is 64 Feet. y 
Thirdly, The: leſſer Square 1:Inch, being; tiken 
out of the greater Square 64 Feet, there remairp, 63 
Feet, and 11 Inches. 

Fourthly, The Root of 63, Feet, and 11 Inches, 
being extraced; is Feet,'1 1 Inches, t 1, Partsz which 
is the height of the Pyramid required. 

And this Rule is general, for the finding the Height 
of 'any Pyramid, whether Trianguſay, Quadraigular, 
or Multangular, always remembring'to find the Center 
of the Baſe, that ſo you may have the Semidiameter 
thereof ; which Centers are found, by drawing Lines 
nh the Angles, to the Middle' of the Sides oppoſite 
co them. 


The Operation. =: '7, PST. 


The Semidiameter of the Baſes ; bein? | | 
TE, is |, ET; 315}7(9 


Taps muſt _—_— that is, multiply jcby 31517 
9 2f1] L 
UELIEINS: 
nail 1]3[2| 1 
[219 | 
paty 
The Square of the Semidiameter, i Is 1 11ojofo [10 
The 


Eb.VI. #S0DIDS.'! 4g 


1B. L P. S. 
The length of the Pyramid R S,is 8 © 


And the lenghls being {quared, k 64] 5 on = 
Out of which, ſubtra& the qpzre 

of the Semidiameter "0 3 «8 | E 
And there remains . . .". 63[11] of ol 
The Square Root whereof (being 

- the height) is 5 7|22 uſu + 


" Thys haying found the height of the Pyramid, we 
will proceed in the next place; to find the Contiae of 
the Baſe. 

FILES 

..The Perpendicular CD, is-: 0 = 4] 6 

Which multiply by half the Baſe AC | | 


The- Content of the Baſe, is .. 
Which multiply by + of the height *- 2 


TEE 

IO "op +1 10 
2j11 
I 
4. 


MA bd 0 
[$] 


| 1 41/7 


— _— 


The Solid Content of the Pyramid,is 1] 1| 9[11] 6 
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© Prove. IX. Fig.) TT. 

Admit Fig. V 11.: vere « Pyramid, whoſe 
length AE i 15 Feet,” and the Baſe 
of it ABCD a Square, Whoſe Side 
AB, or CD, # 2 Feet, 6 Inches , 

* What ts the Content ? 


Irft find the Altitude, or Height, which is the 
prick Line EF, by the Rule in the foregoing 
Prop. V 111. then multiply one Third part of the 
Height by the "Content: of the Bafe ABCD, and 
the Produ is the Content required. | 


The Operation. ky 
| F. I. P.S;.:Þ. 


The Side of the Square of the Baſe 2} P7 P 


1.AS. .or CDs. - GS 0 *:0 
Which multiply by it felf . , . 2] 6] 
'* _ 
4] 3 
I 
] 


" 


The Content of the Baſe, is . . 6] 3 
Which multiply' by 3 of the Height 4| 11 
| "1 


I; 6 
5 
[4 


The Solid Content of the Pyramid, is 31] 118 | 6|7| | 
| How 


[UMI | 


p 
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Jow to find the Third part of any Number 


ſc you were'td find theane Third part of the 
oht of the Pytamid aforeſaid. 
F.1. P. 8ST. 
{$er-down your Nuatber, thus. . 14|13 {4|7Jol 


n ſay, The 7 part of 14 Feet, i Is ; th 8] | ll 
| 3 + part of 11 Inches, is . 3 
+part.of 4 Parts; is . « « > = ai 1114] 
* part of » Seconds, is . .'.'1} | |2 


added, the Produft is . . . 4[1 lo|6 [4l 
i 14s the Third part required. 


After the "0 manner you may find the third Part 
any.' other fumbery you; my; tikewiſe ' find the 
© Part, or'fifth Part of apy Number, ales the 


me manner. 
PRrioÞP:; X. Fig. PI11. 


mit Fig. VIII. were a Pyramid, whoſe 
length AH is 15 Fect, and the Bafe 
| thereof a Pentagon whoſe Side AB. 
2 Feet, 6 my and the Content 're- 


quired. 


Irſt find the Content of tthe-Baſe AB'CDE (by 
the Rule delivered at the gth Prop. of Lib. 5.-of 
aſorig of Plains) which 1 will here repeat. . 


e 
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9:lf1:182, Is. to 12:5: So is the:Side of the Pentagyi 
given , To o the Semidiameter of ' a Circle inſcriþ | 
within that Peritagon. 

{Then fay , -If 182-give 125, what will ( the-Sit 
f the Pentagon ), 2 F cet, 6 MEL give) l | 


4.4 : : 
4 , I | 
'/ \ 
"S ©f 36 


Multiply the ſecond vnniins 2 bs a. _ o 
TS © :ibogo%' 1tog wg 3heb 


Ma » 4 104 «Ff4 | 25011 
bee = : 9216 
| 312[6| 


And the Produtt i is q 
$17.7 ! 

JW bich divideby! tha iſ number” ' 22, aud hs Que 
tiehths 1 Footy and 130 remains, which multiply} 
12, and the Produtt is 1560, _. 
which divide by 182, and the (130 
Quotient .s B Inches, and 104.re:< Xx (1 Foot, 
mains, which multiply by 12, and x8z 

theProdutt i is. 1248, which divide! ! 7 .- 7 1 
ty and the Quoetient.is 6 + 130 «©, | 

and 156 temaining, which * * 12 © 
avuftiply by 12,' andthe Rrodutt or. 
i..1872, which divide. by 182, > na 
and the Quotient is 10 Seconds, whe hs 
and 52 remains, which multiply 1560 --*\ 
4 and the Produ@ is 624, 
be divideby 182,and the Qua" (rog 
:tient is 3 Thirds z/ as you may fee 356g (3 inch 
in the Margin: There is yet @' + &'8z 


Remain 


[UMI; 
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mainer, but the value of it is 104 
7335 part of an Inch; and in - 12 
lay Caſes you. will:not need to cg 
| #1 eed/ any farther than to Parts- -,,7© 
- { Inches. : 2X. 
I the next place, there. is the 1248 
id Inches that belong to the 312 
ect, 'to be divided by 182; but (156 
q auſe the *Diviſor is greater #248 (6 Parts, 
In the Dividend, multiply the 48z 
E Iaches by 144, and the Produ& Pp 
68864 Seconds z then. divide the - , 3? 
4 by 182, and the Quiotient is »1_1* 
| deconds, which you muſt add to”. 


To Seconds, and they make 1 156 


|6Þn, and 2 Seconds. 0 
Fo is there found the length of 27 
emidiameter of the Circle os 


3 


— 


lyW@ribed within 'the Pentagon , 

l ole Side was given ) namely, 37s (10 Fee: 
t0ot , 8 Inches, 7 Parts, 2 SC- oy a 
d&, and 3 Thirds, which is _ 
neareſt diſtance from the Center of the Pentagon, 
either of the Sides. 
The next work will be, to find the Content of. the 
& of the Pyramid. 
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'F] . L LO 
Firſt, add the. 5 Sides together, ol | 
6 


they make” j2 Feer, and 6. Inches, 

the half whereof, is $:%* I :; 
Which multiply by the Semidiameter | 

found, which is" . '.* . .. &r 


And the Content of the Baſe? | 
ABCDE, is . 


Which multioly by a third P, Part of 'T ; 


the height of the Pyramid -. - 


And the Solid ro_ of _ mow: 
"0; 0... bs Fore 


] ſhall not inſtance any more Examples of Pyran 
For if the Baſe confift of 6 or more Sides, the Conf}/ 


ef the Baſe may he found by the Rules delivere 
Lib. 5- and then by multiplying the Content of 


Baſe into one third part of the height of the Pyra 
the Produtt is the Solid Content. 
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of Round Solids , ſuch as are Cylinders, 
Cones , Spheres, Columns , &c. 


ProPe. XI. Fig. IX. 
Admit Fig. 1X. were a Cylinder, (by Cy- 


| 

| linder #s meant, ſuch a like Solid as is 
uſed in Gardens for the Rolling of Walks) 
Whoſe length A B is 6 54 and the 
Diameter BC, 1 Foot and 4 Inches, and 

1 the Content required. 


The Rule for meaſuring ſuch a Solid, is this: 


Wriply the Content of the Baſe B C, or AD, 
TM: by gp # length AB, and the Produdt i is the 
Solid Content. 
-ami Firft, let us find the Content of the Baſe, the Rule is 
on / eh As 452, (that is, four times 113) 7s to 355: 
is the Square of the Diameter, To the Content 


p 


1 


» of eacBry 
yrir EF. 
I The Diameter is 1 F. wh the *_—_— | als 
' + *3 ui 94 
Which multiply by I MY 355| | 1 | 
355 84 
266 


And-the Produtis . i © ;: 631] 11417 


350 
(179 
£3X 


252 


179 
I2 


355 
179 
2148 


(349 
2#48 (4 Inches. 


r fon 


340 
I2 


680 
340 
4080 


(12 
4282 (9 Parts. 


45z 


Then the Content of the Baſe is — 


( 1 Foot, 


- 


to be 


Which muſt be multiplied 'by 6, ; | 


, Tength AB 


Apd the Produc is 
{Which i is the Solid Content of f the Cylinder. 


j 


' 


MEASURTNG 
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Which divide by the firſt num- 
ber' 452, andthe Quotient is. 1 
Foot, as you ſee in the Margiri, 


and 179 remains; then continuing 
multiplying the Remainers by 1 2, 


| and dividitg the Produdts by 452, 


*till you come to the Denomina- 

on of Thirds, as you ſee inthe 
Margin; at laft your Quotient ts 
g Parts, and 12 remaining, which 
12 is inconſiderate in value; but 
for the 1 Inch, and 4 Parts, that 
belong to the 631 Feet, and for 
the 12 that remains above your 
lat Diviſion, you may add 6 
Thirds ; for if you ſhould con- 
tinue multiplying and dividing 
the Remains, you would produce 
6 Thirds. 


= wa . 


F Rd 
—— 
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$ Of a Cone. 


A Cone is a Solid; which hath a Circle for its Baſe, 
from whence it grows equally leſs and lefs, ( like a 
Sugar Loaf ) ?till it finiſh or end in a point at top. 


PRrovP.. XI. Fig. Bf 


Admit Fig. X.- were a Cone, Whoſe length 
AC #4 15 Fett, and 2; Diameter of 
the Baſe 'AB, 1 ' For: 4 Tiches , What 
#3 the Content thereof * "of 


4 oy E Rule forfinding the Sole Ck of a Cone, 
| is the ſame as for the finding the'Sofid Content 
of a Pyramid, to wit, by multiplying the Content of 
the Baſe by one third part of the Height. - 

Firſt, find the, beight of zhe Cone,,.( according-to 
the Rule preſcribed in Prop. 5. of this Book) forthe 
height of a Cone! is found by the fame _—_ that the 
height of a Pyramid is found, 


© £Y 


11. 4 


| F: £Þ-- 
I. "The Semidiameter of the Baſe = is © hy 
Which ſquare (or multiply by it felf )'-; ' -: 0} $16 


The $quare of the Semidiameter, is . - ol5|4| 
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2, The' length of the Cone 0 | | | 
AC, IS Bu FJ | |; 

Which ſquare (or multiply by2 | .| 
it Telf)) 1% $15 


Tt 75| 

. I5 
The Produd& is: .: .._ +: i225] | 
37, Out of the Square of avs.” 


length A C, tubtraft the Square 
of half the Diameter AB,to wit, 


And the Remainer .is in 4 224] \6] 8 |. 


5[ 4 


The Square Root whereof, is. 4.41114 0\ 42 fere 


Which is the height of the = | 
Cone ; -of, which height, we SP L111 3 '8 
take one third Bs which is 2 b 7"# | 


Having forind the Heipht, and raſſen a third part 
thereof," the next: Worlghrill be, to find the Content of 
the'Baſe 0-1; 

Then ſay by the'preceding- Rule'i in Prop. A. As 
452, Is to 355: So is the Square of the Diameter, To 
the Content of the Bale. 


—_— 7 1 

' The Sqn 6f theDianorer, W525, TS 4| 
Which multiply, by ©... uv 4/4 355" | 
TYE T9 ON 3551184] 

266| 3| | 


And the Produ is 
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F. 1. £3 
Which divide by 452, and you will | | 
find the Content of the Baſe to 4\ 9lol6' 
be (as in Prop. XI.) . . | 
Which multiply by one third oart of 2 | 
the height of the Cone $* | Foe [3 0 
4\it)itÞ3]5| 
i| 4 813] | 
| 3] B[S|3] 
3[ 3182 
I | 
| 12]2 
Thus the Solid Content of the Cone,is6 | 11| 8 2|8] 


—  — — — 


_— 


Note : If a Cone be cut into two Segments ( or 
Parts) by a plain Parallel to the Baſe; one of thoſe 
Parts will be a Cone, and the other. Part will have 
two unequal Circles for the Bales: As in Fir, XI. the 
upper part is a Cone, and the lower p rt is a Segment 
of a Cone, which hath two unequal Circles for the 
Bales. 


ProP. XIIT. Fig. XI. 


A Segment of a Cone may well be repreſented 
by a Tree that grows taper or diminiſhing. 


Dmit the Segment in Fig. XI. were a round tarer 

piece of Timber, whoſe length AB is 15 Feet, 

and the Diameter of the lower Baſe AC, 1 Foot, 4 

Inches; and the Diameter of the upper end, or Baſe 
DB, is 1 Foot; what is the Content of this Piece? 

Aa 2 The 
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The length AB being 15 Feet, and the Diameter 
A © being 1 Foot, 4 Inches; the Length, and likewiſe 
the Diameter, is the ſame, as was the Cone i in'the laſt 
Propoſition. 

For the finding the Content of this piece of Timber 
(or Segment of a Cone) you muſt have reſpett to the 
Rule delivered in the preceding 7th Prop. of this Book, 
for the ſame Rule that ferveth for ſquare Timber, 
whoſe Baſes or Ends are unequal, ſerveth likewiſe 
for round Timber or Bodies, whoſe Baſes or Circles 
at the ends are unequal. 


Example. | 


The Content of the lower Baſe AC, is by the ft 
foregoing Propoſition faund to be 1F. 41, gP, 
oS. 6T. | 
. Now we nauſt find the Content of the upper Baſe, 
or lefſerend BD, whoſe Diameter is 1 Foot. | 

And becauſe the Square of the Diameter is but.1 
Foot, the Content of the Baſe cannot be ſo much as-r 
Foot; therefore we muſt ſtate the Queſtion 'in Inches; 
ſaying thus : 

If 452 give 355) what will the Diameter, whoſe 
Square is 12 Inches, give ? 
 Forif you remember, the Rule is,” As 452, Is to 
355: $0 is the Square.of the Diameter; To the Cen- 
tent of the Circle of the Baſe (or end of the Piece.) 
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Inches, 
Therefore multiply the ſecond number . . 355 
By the third number in the Queſtion, to wit, . 12 


— -. 


710 
355 
 Bnbihics Produdt is i. Gi 23 Dae 


Which divide by the firſt number 452, and the 
Quotient is 9 Inches, and 434 of an Inch; which, 
when reduced as is ſhewn before, Cro5 
by multiplying the Remainers by / 

12, and dividing the Produds by X 26 (9 Inches, 
452 , you will find 9g Inches, 5 +52 

Parts, 1 Second, and 2 Thirds, for the Content of 
the upper end or Bale of the Piece. 

Having now the Content of hoth the Baſes, the 

next work will bc, to multiply them one by the other. 


AAR A 
The Content of the lefſer Baſez_| | | |} | 
Which multiply by the © $991 Ik 
Which multiply W the on: | Ed | 
tent of the greater Baſe A C C1]4[9; m_ 2 
916! 21219] 
3j1] 914 | 
Ly 3.19jOt 
|| 1]4j6 
Ges 
| LS 
The Product of the — ar If Lk! 
multiplied, is : [10 9[2| 
'Fhe Square Root OY is 31. 7P. T1 
"— I J Which 
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Which Square Root, and the Content of both the 
Baſes, muſt be added together. 


F. Ik. P{REF:; 

The Square Root, is . - ©,3|7| 610 
The Content of the greater Baſe, is 1]4|9| 0|6 
The Content of the lefſer Baſe, is 0|9|5| 12| 


And the Produc of the Addition, is 2|5|9| 7 |8] 
5| 
| 14:4 


;|9| 
2 


* Which ſhould be multiplied by 5 
part of the height, namely, 4 F. 11 1. ga 
11P, 35S. 8 T. but becaule + part of 5 
the height, and 5 part of the length, ke 
differ but by 8 Seconds, you may 
multiply it by 7 part of the length, | __ a19 
namely, 5 Feet, and the Product is 12|5|0| 214] 


Which is the Solid Content of the Segment of þ 
the Cone. 


Of a Globe or Sphere. 


A Globe or Sphere is a perſe& round Body con- 
tained under one Circular Plain , the middle Point 
whereof is called the Center, from whence all ſtreight 
Lines drawn to the outſide, are of equal length, and 
are called Semidiameters, or rather Semiaxes. 


PROP. 
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Proe. XLV. "Fig. XII. 


Let Fig. XIT. be a Sphere,” whoſe Axis - 
AB #* 8 Feet , What 4 the Solid Con- 
tent thereof ? 


The Rate is this : 


A S 21, 1sto11 (or, As 42, To 22): $0 is the 
Cube of the Diaineter or Axis, To the Solid 
Content required. 


The Axis 158, and the Squarc of it . .. .. 64. 
Which multiplied by the Axis , , ., . . . - 8 


THELIDE of the Ati, B © oo 5 » © 008 


Then fay by the Rule of Three: If 21 give 11, 
what will ( the Cube of the Diameter) 5 12 give ? 

Multiply 512 by 11, and 
the Produt is 5632, (as you fee 57” 
in the Margin) which divide by ___ 
the firſt number in the Queſtion, F512 
to wit, 21, and the Quotient is F512 
2683 Feet, and + of a Foot; 


which being reduced,is 2 Inches, J0Þ2 
3 Parts, and 5 Seconds. >> 

So that the Solid Content of ___ _- 
the Sphere, whole Axis is 8 C274, 60 F 
Feet, is 268 Feet, 2 Inches, 3 _—_ 265 rect, 
Parts, and 5 Seconds. Lo 


Aa 4 


Fas: © 
268] 2 
42 


 .$36 | 
10727| 10 


PF: 5. 
315 


6 
By 1716 


C ——2 
11263|11|11|6| 


X24 
FX264 (512 
222 
Z3 
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Prxor. XV: 


A; Sphere '4s given.,' whoſe Solid Content is 
..268 Feet, 2 Inches, 3 Parts, and. 5 
Seconds, what is the length of the Axis * 


The Rale is this, 


'N $S 22, 1: to42: So is the Solid Content given, 
to wit, 268 Feet, 2 Inches, 3 Parts, 5 Seconds 

To the Cube of the Axis, whole length is required. 
State the Queſtion, thus: If 22 give 42, what will 
268F. 21. 3P. 55. 


give? 

Multiply the third number by 
the ſecond,*( as in the Margin) 
and the Produt is 11264 Feet 
fere;, which divide by the firſt 
number in the Queſtion 22, and 
the Quotient is 512, (which is 
the Cube of the Axis) the Cube 
Root whereof, is 8 Feet, which 
is the length of the Axis re- 
quired. 

The briefeſt way to Extra&t 
Square and Cube Roots, is by a 


Table of Logarithms. 


PROP, 


© Fu 


UMI 
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PRor. XVI. Fig. X11. 


Admit in Fig. XIH. CE D' were a Seoment 
( or Portion ) of a Sphere , whoſe Seg- 
ment of the Axis EF 4s 2 Feet, (the 
Whole Axis AB being $ Feet ) and the 
Chord ( or Subtenſe ) of the Segment 
CD, u 6 Feet, 11 Inches, and 2 Parts, 
What is the Solid Content of this Portion 
of the Sphere * 


The Rule is this: 


[rſt, encreaſe the Altitude of the other Segment 
( not given ) by half the Axis. 

Then ſay by the Rule of three: As the Altitade of 

the. other Segment not given, 7s to the Altitude ( or 

Height) of the given Segment ( or Portion ): So is 

the Altitude of the other Segment encreaſed by half 

the Axis, Toa fourth Proportional. 

Secondly , Square half the Chord ( or Subtenſe ) 

of the given Segment, and multiply the Square- of 

that half Chord by the fourth Proportional tound by 

the firſt Work ( or Rule ). 

Then ſay by the Rule of Three : eAs 21, Isto 22 : 

$0. is. the Product of the Square of half the Chord of 

the Segment given, multiplied by the fourth Propor- 

tional. ( found as aboye), To the Solid Content ot 

the Segment given, 

| Example, 
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The Segment not given is CDG, whoſe Altitude 
FG is 6 Feet, which muſt be encreaſfed by half the 
Axis, namely, 4, Feet, and then it is 10 Feet. 

Then ſay: As (the Altitude of the other Segment 
not given, which is) 6 Feet, 7s to (the Altitude of 
the given Segment ) 2 Feet: So is (the Altitude of 
the other Segment not given ,. being encrealed by half 
the Axis, to wit, 6 Feet more 4 Feet, that is) 10 
Feet, To a fourth Proportional required, 


Let us find this fonrth Proportional. ; 


Firſt, Multiply to F. by 2 F. and the Produd is 
20 F. which divide by 6 F. and the Quotient is 3 F. 
= parts of a Foot, that is, 3 F. 41. which is the fourth 
Proportional. 

In the next place, Square half the given Chord 
CF; the whole Chord CD, is 6F. 111. 2P. the \ 
half whereof is 3 F. 5 I. 7 P. fere, the Square Fe, 
whereof is 12 F. ol. 1P. 2 $.-+ which muſt be multi- Jthe 
plied by the fourth Proportional found, namely, 3 E. Jthe 
41. and the ProduQis 4oF. oI. 3P. 10S. 8T. 

Then fay by the Rule of Three: As 21, Is to 22: 
So is (the Square of half the given Chord, multiplied 
by the fourth Proportional, found as before) 40F. 
oI. 3P. 10S. 8T. To the Content required. 

Then multiply the third number by the ſecond, { 
and the Produ& is 880 F. 7I. 1P. 68S. 8 T.. which 
divide by the firſt number 21, and the Quotient is whe 
41 F. and 33 of a Foot, which (when reduced) is I} , 

41 
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41 F. 111. fere, which is the Solid Content of the 


. Segment required. 


For note, That a Sphere is equal to two Cones, 
having their Height and the Diameter of their Baſe 
the ſame with the Axis of the Sphere : Or, which is 
all one, a Sphere is two third Parts of a Cylinder, 
having the Height and the Diameter of the Baſe the 
{fame with the Axis of the Sphere. 

But in caſe, you have only the Segment of a Sphere 
given, and not the Axis of the whele Sphere, then 
you muſt find the Axis. 


Praoe. XVII. Fig. XIT. 


The Segment or Portion of a Sphere bens 
given , and the Axis required. 


The Rule « thts : 


Quare one half of the Chord of the Segment, and 
d the Produdt divide by the Altitude of the given 
Segment; then to the Quotient add the Altitude of 
the given Segment , and the Produtt is the length of 
the Axis requized. 


Example. 


Admit in Fig. XII. the Segment given to be 
CED, and the Axis AB required to be found. 


The given Chord CD i56F. 11T. 2P. the half 
whereof is 3F. 51, 5P. which being ſquared, is 
12 F, which divide by ( the Altitude EF) 2F, and 
the 
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the Quotient is 6 F.- To which add the Altitude of the 
Segment (EF) 2 Feet, and the Produ@ is 8.F, 
which is the length,of the Axis of the whole Sphere, 
whereof CED is a Segment. 


PrRo?. XVIII. 


The Axis of a Sphere being given, to find 
the Superficial Content. 


One Rule is this * 


| S 7, Is to 22: So is theSquare of the Diameter, [4 
To the Superficial Content required. 


Example. 


Let the Diameter or Axis given be 8 Feet, whic 
being {quared, is 64 Feet. 

Then ſay by the Rule of Three :. If 7 give 22, what 
will 64 give ? 

Multiply 64 by 22, and the Product is 1408 z which 
diyide by 7, and the Quotient is 201 Feet, and & of a 
Foot; which reduced, is 201F. 11. 8P. 75. fere, 
which is the Superficial Content of the Sphere. | 

On the contrary , If the Superficial Content of 2 
Sphere be given, and the Axis required , 


The Rule is thi: 


As 22, To 7: $0 is the Superficial Content given, 
To the Square of the Axis, 


Exambplz, 
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Example, 


The Content given is 201 F. 11. 8P. 75S, what 
is the Axis? 

- Multiply the Content given, by 7, and the Product 
8.1403, which divide by 22 , and the Quotient is 
| | 64»: which is the Square of the Diameter ; the Square 
Root whereof 1s 8, the Axis or Diameter required, 


Prov. XIX. Fig. XII. 


4 Portion or Segment of a Sphere being 


given , to find the Content of the Convex 
Super ficies thereof. 


A-Dmit-in Fig. FUE, BAC to be a Portion of a 
Sphere , whole Altitude is '4E; 4 Feet, and 
hoſe Baſe or Chord is B C, 8 Feet ,-and the Con- 
t of the Convex Superhicies is required, 

< | Draw the ftreight Line AB fromthe Pole A, to 
Baſe im B; then; I ſay, the Content of a Circle, 
hoſe Radius (or Semidiameter) is AB, is equal tg 
e''Content of the Conyex Superficics. of the Por- 
on BAC. 

; Let us try. 

The Semidiameter AB, is 5 F. 7 I. 10P. 68. 
w the Content of: a Circle, deſcribed from that Se- 
diameter, (being/found by Prop. XFTI. of Meaſuring 
Plains) will be 100 F. 61. 6P. which is the Con- 
it of; the Convex Superficies of the Portion B A C, - 
ich was required, 

INK 4 Which 


ch 


at 


'en 4 
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Which may be proved by the laſt foregoing Propo. 
ſition; for the Content Superficial of a Sphere, whole 
Diameter is 8 F. was found to he 201 F. 11. 8P. +: 
Now this Portion BA C is half the Sphere of. the 
ſame Axis, therefore double the Content of it, which 
was found to be 100F. 61. 6P. and the Produtt is 
201 F. and 11. for the Content of the whole ; which 
is the ſame that was found by the preceding Propoſi- 
tion, within (or want) 8 P. which want of the $8 Parts 
is cauſed by the length of the Line AB, it being 
ſmall matter more than 5F.. 71. 10P. 65. 

The truth of this laſt Propoſition , that is to ſay, 
That the Circle deſcribed by the Radius A D, or 
AB, is equal to the Convex Superficies of the'Por. 
tion of 'a Sphere BAC, is demonſtrable from, the 


o 


compariſon of Motion, thus: . 4 
| Let the Plain AEBD be underſtood to make 2 
Revolution about the Axis AE; and it is manifeſt, 
that by the ftreight Line A D, a Circle may be(deſcri 
bed ; and by the Arch AB, the Superficies of a Por- 
tion'of 'a Sphere ;-and laſtly, by the Subtenſe A B, the 
Superficies of a right Cone will be deſcribed. Now fee: 
ing both the ſtreight Line A Bzandtthe Arch A B,make 
one' and the ſameRevolution, and both of them have 
the ſame extream Paints A and B; the cauſe why th 
Spherical Superficies which .is made by [the Arch; is 
greater than the Conical Superficies which.is made þ 
the Subtenſe, is, That A B the Arch, is greater thi 
AB the Subtenſe;-and the cauſe why it is greater 
conſiſts in_this : That althoughsthey be both draw 
from A to B, yet the Subtenle is drawn flreight, bu 
the Arch angularly, namely, according to that Angl 
which the Arch makes with the'Subtente,which Angk 
is equal to the Angle D AB, ( feran Angle of Con 
tingenc 
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tingence adds nothing to an Angle of a Segment.) 
Wherefore the Magnitude of the Angle DAB is the 
cauſe why the Superticies of the Portion deſcribed by 
the Arch AB, is greater than the Superficies of the 


\ right Cone deſcribed by the Subtenſe A B. 


Again, The cauſe why the Circle deſcribed.by the 
Tangent AD, is greater than the Superficies of the 
right Cone deſcribed by the Subtenſe A B, (notwith- 
ſtanding that the I angent and Subtenſe are cqual,and 
both moved round in the ſame time) is this, That AD 
ſtands at right Angles to the Axis, but AB obliquely; 
which obliquity conſiſts 'in the ſame Angle DAB. 
Seeing therefore the quantity of the Angle DAB is 
that which makes the exceſs both of the Superficies of 
the Portion and of the Circle made by the Radius 
AD, above the Superficies of the right Cone deſcri- 
bed by the Subtenſe AB; it follows, . That both the 
Superficics of the Portion, and'that of the Circle, do 
equally exceed theSuperficies of the Cone. Where- 
fore, the Circle made by A D, or AB, and the Sphe- 
rical Superficies made by the Arch AB, are, equal 
to one another, which was to be proved. ey 


Of the Proportions between a Cube, 4 Priſma, aud 
a Pyramid; a Cylinder , Sphere , ajd-Cone, 
whoſe Altitudes and Baſes are as follow, (1 


F. 1. P.'S..T. 


A Cube, whole Side or Baſe is 
It; 41, the Content is Oe &2 $8 | M 


A 


[LL MEASURING LibVE, 
A Priſma, having its ul EF. 1 PÞP. $."T;P0. 
aid Altitude ſeyerally e- | ook 
al to the Bale of the afore- [. 
fo d Cube, (or of aii ether's1 $ : 3 6-92 
ReRangular Parallelepipe- "PT 
dory) is the half of it , and 
the Content is... ,. J 
A Square Pyramid, having 
Hs Height and' Baſe. ſeye- Ry 
Tally equal to the Baſe ofFo g $' 9 wo 
the aforeſaid Cube, is + part en Fj 
of it, and its Content i W.-3 
A. Triangular Pyramid ,* 
whole Heig tis as aforeſaid, 
and each Sige of the Baſe as S 434-2 
re, Rs is, 1 F, 41.) the 
Sai Grnt' is F: io; 1 
linger x, WaYH) tne | 
Tame, Haig t and hang hey WY TS, 
lens the 7, aforeſaid, they 19: 4 2-1-0 
lid Content of ſuch a Cy- C 
| 0 
i 


linder is . . 

A. Sphere, whoſe Axis i is 
as aforclaid, its Solid Con- 0*...2 
feAt © =: 


10. 9 4.8 fc 


"A Cone, whoſe Altitude BY 0 
and Diameter, of 'its* Baſe ANTE 2h. Att P: 
are ſeverally equal to theo 7 5 4 8 4 | <h 
Side of the Cube aforeſaid, G 
its Solid Content is | 

Ce 


© Hence it appears, that a Cube is' double the- Priſma, | th, 
and three times as much as the Square Pyramid of equal | of 
Beſe and Altitude, the 
| The 


[UML 


_ | 
The Triangular Pyramid is ſomething more than p 
of the Cube. | | _ 

The Cylinder, whoſe Diameter and Height is feve- 
rally equal to the height of the Cube, is in propor- 
tion to it as 11 t0 14. or the Cylinder contains 11 of 
thoſe Parts whereof the Cube contains x4. 

The Globe or Sphere, whoſe Axis is equal to the 
height of a Cube, contains 11 ſuch Parts, whereof 
the Cube contains 21; or the Sphere is in proportion 
tothe Cube, as 11 to 21. 

The Cone, whole Diameter and Altitude are ſeve- 
rally equal to the Altitude and Diameter of the Cy- 
linder, is in proportion to the Cylinder, as 1 to 3. 

Whence it appears, that the Sphere is 3 of the Cy- 
linder, and the Cone; of the Sphere. 


Of GAUGING. 


Auging is comprehended in the meaſuring of 
Solids, and there is only this difference between 
Gauging ( or meaſuring of Veſſels), and meaſuripg 
of 'other Solids : The Content. of the latter is given 
in Feet, Inches, Parts, &c. but' the Content of the 
former is given in Gallons, Quarts, Pints ;_ &c. 

But before you can give the Content in Gallons,C*c. 
you muſt firſt find the Solid Content in Cubick Inches, 
Parts, &c. and having firſt found the Content in1n- 
ches and Parts, you muſt afterwards reduce them into 
Gallons, Quarts, and Pints, &c. 

There are ſeveral methods ſhewn for the finding the 
Content of theſe Irregular Solids; but the method 
ihewn by Mr. Oughtred, is generally eſteemed for one 
of the beſt; and therefore I ſhall make uſe of his me- 


thod, 


Bb Moſt. 
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— MoſtLiquid Veſſels, ſuch as arc Pipes, Hogſheads, 
Barrels, Kilderkins, Firkins, &c. are made in form of 
a Spheroides, having the two ends equally cut off; 
and accordingly may be mealured thus: 


Meaſure the two Diameters of the Veſſel in Inches, 
the one at the Bung-bole, the other at the Head, and alſo 
the length within:, and by the Diameters found, find ont 
the Area's, or Contents of the Circles ; Then add together 
1we third Parts of the Content of the greater Circle, and 
_ one third Part of the Content of the leſſer Circle. Laſtly, 

multiply the Prodult of theſe two Sums added together, by 
the length of the Veſſel, ſo ſhall you have the Content of 
the Veſſel in Cubick Inches. 


Of which, 231 make a Wine Gallon; and 272 , 
and 3 Parts, make an Ale or Beer-Gallon, according 
to Mr. Oughtred, who would have a Gallon to conſiſt 
of a number of Cubick-Inches,the Square Root whereof 
is Palms 5 3. 

That 23 1 Cubick Inches make a Wine Gallon, is 
the opinion of moſt Men ; but the quantity of the 
Ale, or Beer Gallon, is not as yet fully agreed on : 
Formerly the Ale Gallon hath been accounted to con- 
tain 288 Cubick Inches, and j, or 9 Parts; -but ſince 
IS, it is computed to contain but 282 Cubick 
Inches: 


(| 
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Admit a Veſſel to have the Diameter at the 
Bung 32 Inches, and at the Head 1'$ 
Inches, and the Length 4o Inches, What 
is the Content of this Veſſel in Gallons, 


and Parts of a Gallon * 


Heſe Dimenſions being given in Inches, and the 
Content required in Inches, you muſt have re- 
ſpe& to the Note at pag. 285. 1:b. 5. 

We muſt, firſt of all, find the Content of the two 
Circles belonging to the two Diameters given, by the. 
ſecond Rule delivercd at the 17th Propoſition of the 
hfth Book. 


| Inches. 
The Square of the Diameter 32, is ., ; 1024 
Which, according ts the Rule, multiply by . 3 \5 


And the Produtis . 7 . , Þ 5 *Þ "7 2363520 


Which divide by 452, ( accor- C1 
ding as the aforeſaid Rule direas) rYg(12 TI. 
and the Quotient is (as in the 363529 (804 
Marpgjn ) 804 Inches, and 354* #4522zz 
Parts of an Inch; which reduced, 455 
is 804.1, 2 P. 115, 8T. for the + - 
B 2 Con- 
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\ Content of the greater Circle, to wit, the Circle at 
the Bung, whoſe Diameter was 32 Inches. 


| Inches. 
In the next place, the Square of the Diame- 
ES ES ite; >» $324 
SER muiply by . :'- . : +» © 388 
1620 
I620 
_ 972 


And the Prodptis © . : - - ; + 115020 


Which divide by 42, ( as in the Margin ) and the 
Quotient is 254 Inches, and 54+ of an Inch which 
reduced , is 254 1. 5 P. 

the "5 


(2 | 78S. 6 TI, and is 
; _ tent of the leſſer Circle at 
; the Head, whole Diame- 
xxr5/27 (254 Inches. ter was 1$ Inches, | 
XI " _ The next work is, to 
FFF take the two third Parts of 
x the Content of the greater 


Circle, and one third Part of the Content of the 
lefler Circle, and add them together, 
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The Content of the greater Cir- Tra | Py of s| 


cle, 1s 


ETR—__ of the leſſer  CireP, wel of 9 6| | 
rd Part ra t 
Ss nen$536| x[11|g+ 
And one third Part of the _ 
Circle, 1s Te 84| 9 10[6 


Which being aMded;the Netats is 620|11]10[3| 
Which, multiply by the length . 40] | 


24500|33] 4 
35] S[|10| 


The Content of the Veficl in? 48 
Cubick Inches, is | 4039 


C—— - ——Vo 


The next Work will be, to find how many Gallons 
15 contained in 248 39 Cubick Inches. 

And if you would know the Content in Wine Mea- 
ſure, divide the number of Inches by 231, and the 
Quotient gives you the Content in Wine Gallons. 

But if you would know the Content in Ale Mea- 
ſure, then divide the number of Cubick Inches by 
282, and the Quotient gives you the Content: Or it 
you would know the Content in Ale Meaſure, accor- 
ding as the Gallon was accounted ( before the Excite), 
to contain 288 Cubick Inches, and + ( org Parts). 
After you have reduced the Inches into Wine Mca- 
ſure, then multiply the Content in Gallons ( and 
Parts, if there be any) by 4, and divide the Product 


by 5, and the Quotient gives you the Content re- 
Bb 3 quired 3 


», 
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quired ,; for 231 being multiplied £4 5» produces || 
I1551. which being divided by 4, the Quotient is 
2881, and 4, (or 9P.) for 231 bears the ſame Pro- 
portion to 288 Inches and 9g Parts, that 4 does to F+ 


Example. 


Suppoſe you would know how many Gallons of 
Wine Meaſare is contained in 24839 Cubick Inches ; 
(1 divide the numbergiven by 
231, (as in the Margin) 


7 7(22 h 
ASE and the Quotient is' 107 
pl im (107 Gallons. Gallons, and 44+ Parts of 
hd > a Gallon; which reduced, 
— 4 is 107 Gallons and an half, 


and about 5 of a Pint. 

Then if you would know how many Ale Gallons it 
contains, accounting 288 I, 9g P. to the Gallon; ſay, | 

As 5, Isto 4: So is the | 
Content in Wine Gallons , | 
; To the Content in Ale Gal- | 
428 lons. | 

Multiply 107 Gallons 
and an half by 4, and the 
ProduCt is 430, Which di- 
vide by 5, and the Quoti- 

er 1 D; cnt is 86 Gallons, and near 
TG * ha Cater .a quartcr of a Pint, 


Or, if you would know how many Ale Gallons (of 
2001. 9P. tothe Gallon ) there is in 2483g9l. 6 P. | 


without reducing it firſt tg Wine Meaſure, do | 
_ thus: | 


Multi- 


——— 


Multiply the Content gi- 
ven in Inches, by 12, (to 
bring them into Parts). and 
the Produtt is 298068, to 
which, .add the 6 Parts that 
are in the Content beſides 
the Inches, and the Prodat 
is 298074. P. (as in the 


Margin. ) 


Then reduce the Inches 
of the Gallon into Parts, 
by multiplying 288 by 12, 
and the Produ@ is. 3456; 
to which, add the 9 Parts, 
and the Produtt is. 3465 
Parts; laſtly,divide 298074. 
by 346x, and the 'Quotient 
is. 86 Gallons, and;*+; of 
a Gallon ; which 84 Parts 
being reduced, is 7 Inches, 
which is not a quarter of a 


| Pint, for a quarter of a 


Pint.contains 9 Inches, 

By the ſame method you 
may find the Content ( of 
any number of Inches and 
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Rk 
24339 . 6 
I2. © 


49678 
24539 
295068 

6 


298074 


($ 
2387(. 
298974 ( 86 Gallons, 
24655 
345 


Parts given) in Ale Mealure,allowing (with Mr.Oxgh- 
zred.) 272 Cubick Inches and 3 Parts, to the Gallon. 


Now becauſe the finding the two third Parts of the Cons 
tent of the Circle at the Bung, and the one third Part of 
the Content of the Circle at the Head,is ſomething tedious 1 
I have therefore found out Proportional Numbers to ſhore 


ten the Work, which are as follow. 


Bb 4. As 
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As 17281. Is:to 904 I. 9 ÞP; 145.55 T.'2 Fo. So is 
the Square of the';{2iameter at 'the Bung:,. To two 
third Parts of the Content of. the Circle thereof. 

Again: As 17281. [sto 4521. 4P. 85S. 2T. ok 
So is the Square of the Diameter at the Head, To one 
third Part of the Content of the Circle thereof... 

Having thele Proportional Nambers, the Cpapants 
will be after this manner. | 

Firſt , Square each Diameter. 

Secondly , Muitiply the Square of the Diameter 
at the Bung by 904 I. 9P. 45.5. T. 2Fo. - 

Thirdly , Multiply the Square of. the Diameter at 
the Head by 4521. 4P. 85, '2:F. 7Fo. | 

Fourthly , Add thele two Produdts together. 

Fifthly, Divide the Prodydt -of the Addition by 
1728, 

Sixthly, Multiply the Quotient by the length of 
the Veſſel, and the Product is the Content'in Cubick 
Inches. 


Example. 


FE. -5P,_ $$, 82G, 

I. The Diameter at the | | 
Buns is 32 I. the Square 1024] ol ol o 
whereof, 1s | 


1. Which multiply by 904] of 4| > x 


4096| 341 &+|. | | 
92160 426 oy 
768| [1708] 
| 


The Produtis . . + 926495 | 6] o| 10 8| 


IIL The 
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| ITE. The Diameter at the?! 
Head is 158 Inches, the > 324j of of oto 
| Square whereof is . . 

- Which multiply by ., . 432] 4] 8] 217 


129608 
I 
The Product is . . 146574| F| 9} 9glo 
I 'V. Tomi ade, 26, p 3 
former Produt . . 90493 oe hath 
[8] 


And the Sumis . . . 1073069| 1110 +7 


V. Divide this laſt Sum by (17 
1728, and the Quotient is 62061. 362(0 1. 
and 7328 parts of an Inch, which .xZ73Z6&(g ( 629 
being reduced, is 6201. i1P, X72888 
10 5. FT. XY722 

VI. Multiply this laſt Sum by x7 
the length of the Veſſel 4ol. 
and the Product is (as in the . Sx 


Margin) 248391. 6P. 8S. IT. my 10[5 
which 1s the Solid Content in 40 

Cubick. Inches and Parts, and b 

the ſame that was found the firſt * = 33 161 16|8 


Way. 


—_ 6] 815] 


” —-.* For Meaſiiting-or Gauging of Brewer: Tuns or Veſ- 
' IFls, whether they be ſquare or round, or any dther 
form, work thus: 2 nl £4 
' Firſt, find the Content in Cubick Inches, by the pre- 
cedins Rules. of meaſuring ſuch Bodies z then divide 
thar Content by 282 (the number of Inches agreed 
upon for a Gallon to contain fince the Exciſe ) and the 
uotient is the Content tin Gallons. Laſtly, to bring 
' the Gallons into Barrels, divide the number of them 


by 36, ( the Gallons in one Barrel) and the Quotient 
gives you the Content of the Veſſel or 'Tun, in Bar-' 


 Fels, 


Ly 


E 8 -*< 


TT Pn 


P!.-c this at the end of tte Book: 


EARAT A 


TY Age 46. line 22. foro——n,reado, n. Þ. 79. 1.11. forthe; 
read 4. P-91. 1.33. dele freight. p.g2. 1. 1. for 62, 

ead 92. P-173- L.10. forbe, readro. In the Title-page of 
he Fourth Book, , line 6. for Maſonſy, read Maſonry. p. 194, 
22, forgg,readg. Pp. 223, 182.4aver 7, 4,8, put Fe. Ih. Pa, 

did. 1. 11. the black Line under 22 , 2 . o, chould be above 
under 22 + © . ©. P.234+ 1. 31. for 1 Brickwork, read x 

Wick work, P. 251. 1. 15. for, read 14. Þ+ 263. in the 
Quotient of the Diviſion at .the lower end, for 47. read 44. 


rom p- 266. to p. 257. in the Titles read Zib. Y.*" p, 269. 
zult, for 5oF, 94. oP. 118. read 5oF. of. oP. 11S, 


